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VEDNESDAY, JULY 30, 1997, 9:00 A M
SACRAMENTO, CALI FORNI A
---000---
HEARI NG OFFI CER STUBCHAER: The Delta Wetl ands
Water Rights Hearing will reconvene. We'Ill continue with
the cross-exam nation of the Fish and Gane panel by Delta
Wt | ands.
---000---
CROSS- EXAM NATI ON OF THE DEPARTMENT OF FI SH AND GAME
BY DELTA WETLANDS PROPERTI ES
BY JOSEPH NELSON
MR. NELSON: \While Ms. Slonski is setting up, let
me inform M. Stubchaer, that we received | ate | ast
night E-mail from Fish and Ganme, which we appreciate. W
know t hey worked fairly late to get information to us.
It's being decoded and we're -- M. Vogel, who isn't here
right now, he's actually back at the office | ooking over
t hat dat a.

So, assuming -- hoping that we won't have any
cross questions, that we can deal with that data solely
in rebuttal fromhere on out unless M. Vogel calls us
and asks -- that there are sone issues that he has. |
do -- M. Wernette was al so kind enough to talk to ne a
little bit about the percentages on pages 54 and 55 after

the hearing yesterday. And | do have sone questions
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based upon what he explained to ne how t hose nunbers were
derived.

And to nmake it a little easier | nmde up an
over head that goes through -- what does -- it's |abeled
Delta Wetlands DW 37, which | believe is the next one in
the list. And what it does is it quotes the percentages
that we were -- we had the question about on the top with
respect to pages 54 and 55. And then the | ower section
starting with DFG derived these percentages fromthe data
on Table 5 as follows is the explanation that
M. Wernette gave to ne |ast night:

Coupl e of things, Table DW5 is the table that
we' ve had up on the overhead several tines and we've been
di scussing. And he took -- he infornmed ne that he took
those nunmbers directly fromthat table. | just want to
have M. Wernette state on the record that is correct
di scussion of what he and | discussed |ast night, or a
correction description.

MR. VWERNETTE: O our discussion |last night?

MR. NELSON: Yes.

MR VERNETTE: Yes, it is.

MR. NELSON: And can we -- well, we'll get to the
two stars there as we go through it. Patty, could you,
pl ease, put up Table 5. Looking at this -- those

per cent ages, what you informed you did is you took --
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| ooki ng at the upper corner of Table 5 the winter-run
di version index diversion effects --

MR. NOVELLINI: 1 think we ought to be marking
this.

MS. LEIDIGH Is this fromthe BO?

MR. NELSON: This is fromthe DW5, Table 5. Thi s
is the same exhibit we've been using for the |ast day.

MR. NOVELLINI: What about the prior exhibit?

HEARI NG OFFI CER STUBCHAER: That was DW37. It was
marked and it was on the exhibit.

MR. SUTTON. Do you have copi es?

MR. NELSON: Yes, we have copies that are in the
box.

M5. LEIDIGH: Could the copies be distributed?

MR. NELSON. Yes.

HEARI NG OFFI CER STUBCHAER: M. Nonel lini, excuse
nme, it's a new exhibit, but it is marked for
i dentification.

MR. NOVELLINI: Ckay. And that was the prior one
that was the subject of discussion with M. Wernette?

HEARI NG OFFI CER STUBCHAER  Yes.

MR. NOVELLINI: Thank you.

MR. NELSON. GCkay. M. Wrnette, since we can
follow both on paper with Exhibit DW37 and this overhead

of Table 5 from DW5, as you informed ne was what you did
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was to get the first -- just for exanmple, for the
wi nter-run diversion, effects were reduced to up to the
60 percent figure.

What you did was you took the .85 fromthe DWBA
colum and subtracted it fromthe .33 fromthe DFG
colum. And then divided it back against -- that val ue
back agai nst the DWBA colum to get a percentage. And
you stated it was about 61 and you rounded it off to
about 60 percent.

I's that correct?

MR. VERNETTE: That's correct.

MR. NELSON: So you didn't conpare the reductions
to the no-project conditions. |Instead, you took the
percentage of a percentage from.85 to .33; is that
correct?

MR. VWERNETTE: That's correct. W conpared it wth
t he proposed project as it was described in the EIR

MR. NELSON: So isn't it true, though, when you're
| ooki ng at the diversion index and division effects what
you're actually -- what these .85, .64, and .33 are
actually doing is adding to what the no-project condition
is.

So when -- if you took the actual val ue woul dn't
it be 17 point -- excuse nme -- 18.59 for that DW BA?

MR. WERNETTE: That's correct. The no-project
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information is already subtracted out. So that the --
what the nunbers under these other three columms to the
right of the Delta Wetlands BA are the differences
bet ween with project and base conditions.

MR. NELSON: And aren't each of these, actually,
just less than one percent of a change fromthe
no- proj ect condition in each case?

MR, VERNETTE: Well, in the case of the -- when it
is a one-percentage change it reflects about a
five-percent increase over the no-project condition when
you're just | ooking at those average numbers. When you
| ook at Delta Wetlands BA of about .5 it represents
approxi nately about a 4 to 5 i ncrease over the
no- proj ect.

MR NELSON: Isn't it -- I'"'m-- I'"mconfused. The
17.74 is a percentage. The 0.85 is a percentage val ue of
increase in the no-project condition. So isn't it true
that the increase is actually 0.85 from 17. 757

MR. VWERNETTE: Well, instead of being in
percent ages, you described it, it's not a percent
increase. |It's just an absolute change in the index
val ue of .85

HEARI NG OFFI CER STUBCHAER: \What - -

MR. VWERNETTE: Those indices are values that, you

know, they don't actually have any unit value to them
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So this is just showi ng the absolute difference in the
val ues. Then we'd have to devel op another chart if you
wanted to see the percent change.

MR. NELSON:. Are those index val ues percent index
entrai nnent ?

MR. VERNETTE: In a sense they're the percent of a
hundred particles that end up being entrained in Delta
di versions, other islands, and State and Federal Water
Projects. So in a sense it's a percent of the hundred
particles rel eased. However, that's indicated by the
parent heses, but in the sense it is an index that, you
know, doesn't represent a percent change fromthe
no-project, or a percent change with project.

MR. NELSON. GCkay. | want to go down and clarify
one thing with respect to nunber three on DW37 which is
referencing to your statement that Delta snmelt diversion
effects were reduced by up to 60 percent --

THE COURT REPORTER. |I'msorry. M. Nelson, could
you start that over?

MR. NELSON: I'msorry. Start the whole thing --

THE COURT REPORTER: Yes. The Delta --

HEARI NG OFFI CER STUBCHAER  Slow down a little bit.

MR. NELSON: | want to discuss just real quickly
clarify your colums with respect to nunber three on

DW 37, which, when we di scussed -- |last night you stated
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you took the -- so we're |l ooking at the Delta smelt

di version index which I'lIl use Table 5 here. You stated
you used the 0.24 columm and the 0.05 -- or the DFG

col um when we spoke | ast night.

When | did the calculations |ast night the
percentage cane out differently, our percentage canme out.
The difference in that woul d have been 79 percent. You
stated in the biological opinion that it's 60 percent.
Coul d you explain why -- or what the differentiation, or
what the problemthere is?

MR. VERNETTE: Well, when | spoke to you | ast night
| gave you a real off-the-top-of-mnmy-head pretty sinple
expl anation for how we devel oped our percentages. And in
the case of the Delta smelt diversion index we -- what we
ended up doing after, you know, more thought, the
79-percent reduction that you cal culated -- and when we
did it a couple nonths ago we believed that that probably
overesti mated the benefit of Fish and Gane's own
bi ol ogi cal opi ni on

Because one of the nmeasures that we did not
i nclude in our reasonable and prudent nmeasures is we did
not include restrictions on diversions in the nonths of
June and July in the biological opinion. And Delta snelt
| arvae are present in the nonth of June. And so the data

that are presented on the far right-hand col um under the
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DFG col umm probably doesn't reflect the total -- you
know, the actual true val ue.

So we -- we tried to inspect the data and
actually look at those nonths where June contributed to
di version inmpacts and subtracted them out so that we
actually came up with a nunber that was internedi ate
bet ween the ESA columm and the DFG col unmm and used that.
So that calculation was a little over 60 percent. And we
rounded it off to 60 percent.

MR. NELSON: Can you renenber exactly how you did
that calculation with respect to what val ues you used?

MR. WERNETTE: | honestly can't renenber other than
the nmethod we used where we -- you know, we obviously
di spl ayed the data that we received from Jones and Stokes
in monthly increments so that we could actually | ook at
t hose nont hs where June contributed an i npact and
subtracted those and then re-averaged the inpact.

MR. NELSON. M. Wernette, one final question
Looki ng at DW-- Exhibit DW37, again, you al so inforned
me that you actually didn't use the same two col ums when
calculating the winter-run discharge effects and the
Delta snelt discharge effects.

I nstead you used -- instead of using the B --
the BA colum and the DFG colunm you instead this tine

used the BA colum and the ESA colum. Can you explain
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why you shifted between those two cal culations to
di fferent colums?

MR. VERNETTE: |'d be happy to. Wien we asked
Jones and Stokes to nodel this, we asked the Board and
Jones and Stokes to nodel this late |ast winter, we had a
nunber of neasures included in the operating assunptions.
One of them was no diversions -- or no discharges from
Bacon Island during the -- | can't renenber -- January
t hrough June period, or through March period, excuse ne.
There were a three nonth period there where we did not --
where we asked themto nodel the operations to not all ow
any di scharges for export during that tine.

When we devel oped -- the Departnent finally
decided on its biological opinion and sel ected the
reasonabl e and prudent neasures, it did not include that
restriction. So we believe a fair assessnent was --
since we weren't really having much of an effect on
di scharges was to use the proposed project as it's
defined in the final operating criteria. So the
percentages we cal cul ated are, in fact, the sane
reductions that occur in the final operating criteria.

MR NELSON: So is it -- isn't it true that the
reason you used the ESA columm in your discharge effects
cal cul ati ons and you changed, or nodified your 0.05 val ue

was because you didn't do an independent analysis of the



CAPI TOL REPORTERS (916) 923-5447
2072



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

effects of the biological opinion terns?

MR. WERNETTE: The reason -- 1'Ill answer that in
two parts, if | can. The reason we didn't do the
di scharge analysis -- or we didn't have that data val ue
to us was because we had just this one nodel run
avail able to us to do the assessment. So, we in our
j udgrments, we decided that we would not have any
nodi fication to what this nodel predicted as far as
di scharges in that center colum under DW ESA

And we used the nodeling information as best we

could to -- through inspection to nodify that .05 nunber
under the DFG colum for diversion effects to reduce what
we estimated originally -- or what this nodel at |east
estimated originally would be the effect.

MR. NELSON: Did you then view the March 25th
anal ysis as an analysis that would be useful in analyzing

the effects of your project under the biol ogical opinion?

MR. VWERNETTE: In ny opinion | think it was very
useful in assessing it. It wasn't a perfect assessment
of our opinion, because we didn't have an opportunity to
provide the nore detail ed specifications as nodified.
And sonetines it's a little hard to predict the exact
outcone of that. So we did the best we could with the

i nformati on we had.
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MR. NELSON: Is the reason that you found it a
useful tool was because the neasures anal yzed in the
March 25th analysis are very simlar to what it ended up
in the biological opinion?

MR VWERNETTE: | don't think the that's the reason
we found it useful. | think one of the reasons we found
it useful was that at least in the electronic format we
had the capability of seeing the data presented in a
nonthly format as opposed to an annual format. So that
when the neasures that Fish and Gane has in its
reasonabl e and prudent neasures triggered we could easily
see which nonths were effected and which ones weren't.

MR. NELSON: The neasures analyzed in the March
25t h nmenorandum aren't they substantially simlar to the
reasonabl e and prudent neasures and the additiona
conservation neasures that Fish and Gane has proposed?

MR. WERNETTE: \When you conbi ne our reasonable and
prudent nmeasures with our additional conservation
recomendations they're nearly identical. The only
exception is that in our additional conservation
recomendati ons that we nake no recommendation wth
regards to di scharges from Bacon Island in that January
t hrough March peri od.

MR. NELSON: Thank you. | have no further

guestions on this exhibit right now [I'd like to direct
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ny next questions to M. Sweetnam

M. Sweetnam in your testinony you stated that
a five degree Celsius differential should be applied to
the Delta Wetl ands tenperature plan, because of effects
on Delta snelt from-- based upon a study that was
conduct ed by Swanson and Chech; is that correct?

MR, SWEETNAM That is correct?

MR. NELSON: Were you aware that the seven degree
Celsius criteria that is in the Delta Wtl ands
tenmperature plan was suggested by Fish and Wldlife
Service after they consulted with Dr. Swanson?

MR. SWEETNAM  They used the critical thernal
maxi mum based on the study report?

MR. NELSON: I'msorry, are you asking ne a
question, or -- ny question to you was: Were you aware
that Fish and Wldlife Service identified the seven
degree Cel sius tenperature differential after consulting
with Dr. Swanson?

MR. SWEETNAM  Yes.

MR. NELSON: You were aware of that?

MR. SWEETNAM Not actually that they consulted
with Dr. Swanson. They basically read the report. I'm
not sure if they consulted with Dr. Swanson or not, or
Dr. Chech

MR. NELSON: Ckay. Isn't -- are you also aware
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that on page E9 of M. Wrnette's testinony he cites to
t he sane Swanson and Chech study that you cite for your
proposition of 5 degrees Celsius. And he cites it for
the proposition of the short-termtenperatures
differentials of 12 degrees Fahrenheit; 16 degrees
Fahrenheit can incapacitate Delta snelt?

MR. SWEETNAM |'m assum ng so.

M5. MURRAY: Wait. Here's mine. Make sure they're
the same.

MR. SWEETNAM That's the same study. And if you
read the next sentence it says: Longer duration exposure
to water tenperature increases of only 9 degrees
Fahrenheit resulted in Delta snelt nortality. Based on
these concl usions Fish and Gane sel ected a maxi mum
differential of five degrees Fahrenheit in order to of
avoid inpacts to Delta snelt and to reduce inpacts to
Wi nter-run and spring-run.

MR. NELSON: Are you aware of the five -- are you
aware of the five degrees Celsius nortality observation
occurred, or was reported in the Swanson and Chech
report?

MR. SWEETNAM |'m absolutely aware of that. It's
right here.

MR. NELSON: Isn't it true that the five degrees --

isn't it true that the five degrees Cel sius observation
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was an observation froma netabolic study and not the
tol erance tenperature study that Swanson and Chech were
doi ng?

MR. SWEETNAM |'mnot sure if they identify which
study that was from |'mready to put this into exhibit
if you want.

MR. NELSON: My -- ny question to you is: So you
are not aware that the five degrees Celsius nortality
observation occurred in the netabolic study portion of
the report and not the tenperature tol erance portion?

M5. MJURRAY: | think that question has been asked
and answer ed.

MR. SWEETNAM | can answer again. |'mnot sure.

I -- I -- 1 don't think they identified which observation
that was made in.

MS. MURRAY: And if he asks it a third tine, I'm
goi ng to object, again.

MR. NELSON: |I'mjust going to ask on the record
that he did review the report conpletely.

MR. SWEETNAM | will basically state their
results. Can | do that?

M5. MJURRAY: Sure. He can ask the question three
times.

MR. NELSON: Are you going to read the same results

that you --
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HEARI NG OFFI CER STUBCHAER: Excuse ne, gentl enen.
One at a time, because the Court Reporter can't take down
two conversations at once. So, resune.

MS. MJURRAY: Go ahead, Dale.

MR. SWEETNAM This is -- as cited in nmy DFG
Exhibit 9 this is the report "Environnental Tol erances
and Requirements of the Delta Smelt Hyponesus
Transpacificus." It is a final report presented to the
California Departnent of Water Resources dated
July 20th, 1995

"Qur results suggest that regardl ess of
acclimation tenperature, life history stage, or season
Delta snmelt can be incapacitated by a short-term
tenperature increase of only seven to nine degrees
Centigrade. Furthernore, |onger duration exposure to
el evated tenperatures below the critical thermal naximm
is alnpbst certainly stressful and potentially |ethal.

Mortality anong Delta snelt acclimated to 12
degrees Centigrade and subsequently subjected to an acute

5 degrees Centigrade increase to 17 degrees Centigrade at

tenperature well within the critical thermal limts
during routine netabolic experiments illustrated this
phenonenon. "

MR. NELSON: Thank you. Can | have one second,

M . Stubchaer?
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HEARI NG OFFI CER STUBCHAER  Yes.

MR. NELSON: | have no nore questions for
M. Sweetnam |'d like to turn to Dr. Rich. Wen were
you retained by Fish and Gane to analyze the Delta
Wet | ands Project with respect to tenperature?

DR RICH As far as the contract it was Apri
Fool's Day, April 1st.

MR. NELSON: So you never attended any of the joint
consul tation neetings in which tenperature nonitoring was
di scussed; is that correct?

DR. RICH That's correct.

MR. NELSON: Did you ever contact Delta Wetl ands,
or M. Vogel, or M. Marine who devel oped the tenperature
plan to discuss it?

DR. RICH No, | didn't.

MR. NELSON: In your testinobny, your testinony
primarily reviews the ranges of tenperature that Fish and
Gane has selected as well as those that are in the NWS's
bi ol ogi cal opinion. And you -- the Fish and Gane
bi ol ogi cal opinion says -- has ranges in tenperatures
starting at 58 degrees then a threshold of 66, and a
threshold of 75. The NMFS and the Fish and Wldlife's
opi nions include thresholds of 66 and 67.

Woul d you agree, then, that the -- that there is

substantial agreenment as to the upper two threshol ds of
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66 and -- between 75 and 77, that those are two critica
threshol ds for sal nonids?

DR. RICH No, | would not.

MR. NELSON: You would not agree that 66 and 67
even though you cite themas -- even though Fish and Gane
cites themas thresholds in which changes shoul d occur?

DR RICH First of all you made several statenents
that weren't true. So if you could start over. The
first thing is | didn't just discuss ranges in ny
testimony. | went into a great deal of discussion on
subl ethal inmpacts as well as a long list in atable in
the back of all the various studies that have been done
on chi nook sal non and water tenperatures. And in terms
of thresholds, that are a lot of different thresholds
dependi ng on which study you want to | ook at.

MR. NELSON. Wbuld you agree that Fish and Ganme and
Delta Wetl ands have both identified 66 degrees and 77
degrees as two threshol ds that they agree on for changes
in tenperature plan criteria?

DR. RICH Perhaps, if you' ve got a overhead that
has a -- the two side-by-side.

MR. NELSON: | --

MR. STARR. W have one here. Wuld you like to
ook at it?

MR. NELSON: Yeah. Let me look at it to nmake
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sure-- so | know what is on it.
M5. MURRAY: | think we nade copies.
HEARI NG OFFI CER STUBCHAER: We're off the record
(OFf the record.)

HEARI NG OFFI CER STUBCHAER: Back on the record.

M5. MURRAY: This is what we prepared yesterday
when we did not -- believing their sunmary not to be
correct. Should we enter this as an exhibit, or --

HEARI NG OFFI CER STUBCHAER: It needs to be
i dentified.

M5. LEIDI GH: Yes.

M5. MURRAY: Ckay. So our next nunber is 157

MR, SUTTON: Next number is 15.

MR, NELSON: Dr. Rich, isn't it true that Fish and
Gane uses as a breakpoint 65; Delta Wetlands has a
breakpoi nt at 66; and they both have a breakpoint of 77
Fahr enhei t ?

DR. RICH  Yeah, out of context. | nean there is a
nunber mnus 65 -- or |less than 65 degrees Fahrenheit for
Fish and Gane. And there is a |less than 66 degrees
Fahrenheit that is on this -- on this overlay.

MR. NELSON: Ckay. Now, in your testinmony you --
and you just nentioned this -- actually not in your
testinmony. On page EA of M. Wrnette's testinony Fish

and Game -- or M. Wernette has asserted that at channel
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t enperatures above 58 degrees increases of nore than one
degree Fahrenheit may result in the adverse effects on
sal noni ds.

And then he -- in support of that proposition he
cites several studies. He says: Boles, 1982; Brett,
1952; Reedanmir, 1980; and Zaugg an Adanms, 1972. Are you
famliar with those studies?

DR. RICH Yeah. Actually, Boles is just a

literature. It is not a study.

MR. NELSON: Is Reedanmir a literature review as
wel | ?

DR RICH No. | don't think Gary's --

Dr. Reedanir's was a study.

MR. NELSON: You said you are fanmliar with those
st udi es?

DR. RICH Yeah

MR. NELSON: Can you --

DR RICH Actually, wait a mnute. Reedanir is --
if I can see the reference in the back, | think this also
may be a review.

M5. MURRAY: The reference in the back of your
direct testinony?

DR RICH In the back of the biological opinion
or in the back of Frank's testinony?

MS. MURRAY: | don't have it in the back of Frank's
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testi mony.

DR. RICH Dr. Reedamir's it wasn't really a study.
It was just a review article on environnental factors --
' 73 or 19807

MR, NELSON: 1980.

DR RICH Yeah. |It's just sone environnental
factors. He wote a review article on sone of the
factors that affect snmoltification and early narine
survival. So I think of those three Zaugg and Adams and
Brett were the two studies, per se.

MR. NELSON: Ckay. Can you tell nme where in either
Brett 1952, or Zaugg and Adans they specifically identify
i nfornati on that woul d support the proposition that an
i ncrease of nmore than one degrees Fahrenheit will result
in adverse affects on sal noni ds?

DR RICH If | had the articles with ne, perhaps,
| could, I don't.

MR. NELSON: Are you generally famliar with the
Brett study?

DR. RICH Oh, yeah

MR. NELSON: Do you -- do you -- isn't it true that
the Brett study used acclimation -- had a stage study
where he used several different ranges?

DR. RICH Ranges of what?

MR NELSON: Isn't it true that he acclimated the
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sal mon to several different tenperatures?

DR RICH Yes, he did. He was looking at their
upper -- basically, the upper thresholds of the upper
incipient. He was also | ooking at the | ower incipient.
W al so | ooked at the preferred, or what he considered to
be optimal tenperature.

MR. NELSON: GCkay. Now, in this study Fish and
Gane decided for the proposition that an increase of nore
than one degrees Fahrenheit would be adverse to
sal noni ds.

Isn"t it true that the Brett had in his
acclimation studies, he acclimated the fish -- he had
several different stages. He had a stage from 8.8
degrees Celsius to 10.8 degrees Celsius for three weeks
where he held those salmon for three weeks. And then he
had a second one where he started themat the acclimation
tenperature of 8.8 degrees Celsius and raised it to
15 degrees Celsius and held those fish at three weeks.
Are you famliar with those two stages?

DR RICH Yes, | am

MR, NELSON: Isn't it also true that the third
stage he used was he had a group that he had at the
acclimation tenperature of 8.8 degrees Cel sius acclinated
themto 15 degrees Cel sius for one week and then raised

it up to 23 Celsius for tw weeks?
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DR. RICH Yes, that's true.

MR. NELSON: And, finally, didn't he also have a
final group that the salnon were acclimted, first, to
8.8 degrees Cel sius, then raised to 15 degrees Cel sius
for one week, then raised to 20 degrees Cel sius for one
week?

DR RICH If you say so. | don't renenber the
exact actual tenperatures.

MR, NELSON: Isn't it true that the Brett 1952
study nade the finding that they could acclimte sal non
to those tenperatures ranges w thout significant |oss?

DR RICH In the situation where the fish are fed
maxi mal rations at these rather high tenperatures, this
is true. It really has no bearing on the real word in
terns of what goes on with the fish in the San Joaqui n,
or any of these other places. It gives us an upper
threshold in a | aboratory of what could happen if you
want to kill your fish

MR. NELSON: And the changes, the acclimation, the
shifts in those tenperature ranges were all above -- wel
above five degrees Fahrenheit, weren't they?

DR. RICH For that particular studies, that's
true. There are other studies such as Horsey (phonetic)
whi ch shows you can have little tenperature increase also

in a laboratory setting and you can kill 50 -- 50 percent
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or nmore of your fish. It really depends on which study
you're looking at. And you're |ooking at just one study
for obvious reasons.

MR. NELSON. |I'mlooking for the fact that Fish and
Gane cited it at four and the proposition is one degrees
Fahrenheit. So with respect to Zaugg and Adans, are you
fam liar with what tenperature ranges they used in their
study?

DR. RICH | believe that was -- was a steel head
st udy.

MR, NELSON: Yes, it was a steel head.

DR RICH And it's been a while since | | ooked at

MR. NELSON: Al right. Gay. Well, since you
haven't look at it in a while, I"mnot going to ask you
guestions on it then. Are you aware that the thermal
plan identifies a four degrees Fahrenheit acclimation
tenperature threshold in sense of an increase?

DR RICH | -- actually, I don't think it does.
think it's about 20 years old. And | think M. Rugg can
answer that.

MR. RUGG The thermal plan does include a four
degree surface tenperature rise. It also includes a |ot
of other things that are nore rel evant.

MR NELSON: But it does include -- with respect to
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an increase in channel receiving water --

MR. RUGG  Anypl ace the surface tenperature cannot
exceed four degrees Fahrenheit as |long as 25 percent of
the cross-sectional area doesn't increase by nore than
one degree Fahrenheit.

MR NELSON: And isn't it true that the four --
does the thermal plan state a duration for that
nmeasur enent of the four degrees Fahrenheit?

MR RUGG No

MR. NELSON: Do you know what duration is typically
used for that measurenent?

MR RUGG It's a maximum at the surface at
anyplace in the receiving water. There's not a duration
elenent to it.

MR. NELSON: Does the thernmal plan direct --
doesn't it direct that appropriate averagi ng periods be
used?

MR RUGG Not that |'m aware of.

MR. NELSON: Dr. Rich, are you aware that in the
Delta daily variations in tenperature can range regularly
bet ween zero to six degrees Fahrenheit in a single day
and in certain tines of the year up to ten and el even
degrees?

DR RICH [|'maware of that. [|'malso -- none of

us is aware whether that is good for the fish or not.
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The fact that they're there, they can't get out of the
area, and they have to basically live in an area that has
a ten degree variation doesn't nean that they're
confortable, that they're not cold, that they're not
stressed, it's not killing them

MR, NELSON: But it is the natural conditions that
occur in the Delta right now?

DR RICH Right nowit is. And it's not what it
used to be. Before the dam when the fish went nuch
further up the tribs than they do now, they could get out
much faster |long before the water tenperatures got up to
where they are now. So, basically, due to the dams and
di versions and all the other things that are going on
we' ve created an unnatural environnent for the sal nonid.

MR. NELSON: Are you aware of whether daily average
tenperatures vary in the Delta from day-to-day?

DR RICH Fromthe limted anount of information
that we have they appear to. One of the biggest problens
is that we do not, for whatever reasons, the agencies, or
whoever have not gone out and collected the kinds of
wat er tenperature information that we really need to be
able to resolve a ot of these issues that | was talking
about ten years ago, and not hi ng was changed.

MR. NELSON: Ckay. Focusing on the duration of

exposure for tenperatures of varying increases in
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tenperature, isn't it true that nost of the studies that
are cited have had exposure periods of upwards to 30
days?

DR RICH | wouldn't say "npst." 1'd say sone do
sone don't. Some have six mnutes, sone have 24 hours,
ot her ones have 48 hours.

MR. NELSON: Your Rich 1987 study had a 28 to 33
day exposure period.

DR. RICH Yes, that's true.

MR NELSON: You're famliar with the fact that

Brett's exposure -- study had a one-nonth-pl us exposure
peri od?

DR. RICH | believe so.

MR. NELSON: Are you famliar with -- | believe,

Johnson and Brice is also cited by Fish and Ganme in
several places. Are you aware that Johnson and Brice had
a l.5to 6 exposure period for their studies?

DR RICH 1'll have to take your word for it.

MR. NELSON: Ckay. |In your analysis you include
tenmperature ranges for, | believe, egg to fry energence
in your analysis, in your appendix; is that true?

DR RICH It was egg, alevin and incubation
Yeah, depending on how long the fry were energing.

MR. NELSON: Wbuld you agree that's not an issue

for Delta Wetl ands Project since spawni ng does not occur



CAPI TOL REPORTERS (916) 923-5447
2089



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

on the Delta Wetlands islands?

DR RICH No, actually, | don't agree with that.
| don't agree, because the water tenperatures that are
suitable for the egg to fry are basically very little
information -- let me back up here.

We have very little information on what is
happening in terms of the incubating eggs and -- that the
damage to the eggs and sperns and the nmigrating adults.
And we have very little information on what happens to
the very early fry stage, the ones that get w ped down
out of the tributaries when we have big floods, or a |ot
of water that's com ng down. Mst, if not all, of the
studi es that we have on growth and that sort of thing is
a function of tenperature, they were done on what we call
juveniles, which is the larger fish.

And since water tenperature tol erances increases
as you proceed fromthe egg to alevin to the early fry to
the late fry to the juvenile, if we have information for
one of those pieces that -- we don't have site-specific
i nformation, but if we have information for a piece to
this that is relevant such as information for the
pre-energence for the early fry stage, or even the alevin
which is very sinlar in terms of the studies to what you
find for both eggs and alevin, then we need to give

it --
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MR. NELSON: Do eggs and alevin to fry enmergence
occur around the Delta Wetl ands i sl ands?

DR RICH | already said they do not. But |'ve
also told you that the thermal requirenents for those
stages, they're -- are very simlar to what we believe to
be for the fry are rel evant.

MR. NELSON: In the Fish and Gane criteria they
have cited a 58 degrees Fahrenheit as an upper opti mal
grow h tenperature. And | believe they cite your study
for that. Does stress occur equally on both sides of the
tenperature that that upper optimal if -- whatever the
tenperature i s, does stress occur equally on each side of
t hat tenperature?

DR. RICH On each side of 58?

MR. NELSON: Yeah. |Is it a curve, | guess, a
parabolic curve? Wuld a 56 degrees Fahrenheit
tenperature have the sane type of stress as 60 if you're
using a 58 degrees optinunf

DR RICH It would depend on the study.

MR. NELSON: Can you tell ne -- explain for each
life stage what the prinmary perfornance factors that you
used to evaluate were, that you used to determnmine when a
stressful condition exists for sal noni ds?

DR RICH They were different for each of the life

stages, but ultimately | think | discussed -- or |
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basically listed all the various types of stressful and
| ethal and optinal tenperatures that have been reported
inthe literature. And so depending on which |ife stage
one wants to consider sone of the stressful factors could
be di sease; there could be a decrease in growth rate;
there could be a suppression of appetite; there could be
swi mmi ng performance. | nean there's -- there's a long
laundry list of stressful things that have been shown to
happen at various water tenperatures.

MR. NELSON: For juvenile out-migrating sal non
could you identify the primary performance factors that
you used?

DR RICH That was a -- there's really very, very
little information about chinook snolt during the
mgration. And Dr. Craig Clark up in the MIlo and sone
of his coll eges have done sone studies on | ooking at
growm h rate and metabolismas a function of water
tenperature in fish that are going through that process.
So that was one of the factors that went into comng up
with a range.

MR. NELSON: Can you identify any other factors
t hat you used?

DR RICH Well, | think | just listed --

MR. NELSON: Just go -- you just said growh rate

| didn't hear any other factors.
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DR RICH Actually, in that study | believe they
tal ked about a -- sonme -- | don't remenber. | don't
recal | .

MR. NELSON. Ckay. Based on these factors of which
you've only identified growth right now, but you stated
that there are others, what is the threshold criterion
you used to establish what a stressful condition would
be?

DR RICH Aren't you just asking ne the sane
guestion, again?

MR. NELSON: No. In the sense of percentage, can
the threshold criterion, the threshold percentage change
in one of those factors?

DR. RICH There is no percentage. | think -- |
t hi nk any physiol ogi st would -- who understands this kind
of study would realize that you get different nunbers
dependi ng on which studies you're | ooking at.

And what I'minterested in is naking sure that
we have -- that we've got a Delta which is the
equivalent, to ne, as a salnon ghetto, we've got a really
stressful situation out there. And so when | |ook at al
the various water tenperatures that result in stress, or
optinmal growth, or lethal, or whatever I'minclined to
| ook at the |lower ends to see, you know, when did these

probl ems begin in juveniles? What tenperatures does
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di sease begin? Wiat tenperatures do we start having a
reduction in growh?

On the studies on the Anerican River that | did
we found that at tenperatures over 60 degrees we started
getting a disease in the fish. And these were fishes
that were at maxi mal ration. They were fed as nmuch as
they wanted all day |ong, which is not sonething that
occurs in the fish in the wild.

So in answer to your question: There isn't a

percentage. It is basically |Iooking at -- there never
will be, frankly. | nean it's sonething that
physi ol ogi sts will probably have to contend with forever,

things like this, because you can't cone up with a
percentage. |If we have site specific studies for this
project | could probably give you a percentage, but we
don't.

MR. NELSON: So you didn't -- are you stating that
you woul d not use a percentage to identify what is
significant and insignificant stress?

DR RICH | would. |If there were a study and we
were | ooking at different water tenperatures and say the
growm h rate over tinme, and we would conpare the growth
rate for each one of these tenperatures and run a
statistical analysis -- and in the study on the American

River the growth rate was significantly | ower at
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tenperatures above 60 than it was at 60 and below. So in
that context, yes, you want statistics on it.

MR. NELSON: What criteria would you use in that

i nstance --
DR RICH | think --
MR. NELSON: -- to deternine a significance?
DR. RICH | think I just answered that, which was

basically looking at a statistical analysis to deternine
whet her there is a significant difference in the growth
rate of the fish that you're | ooking at at a proxi mate
wat er tenperature.

MR. NELSON: \What percentage? Wat woul d be
significant? | nmean you said you --

DR RICH Ch, okay. | nean look at the T |less
than equal to .01, or .05, those are both acceptable.

MR. NELSON: . 017

DR RICH  Uh-huh.

MR, NELSON: O .0 what?

DR. RICH  05.

MR. NELSON: Let's go back to optinal growth
tenperatures. Isn't it true that other studies have
identified higher upper optinmal growh tenperatures than
58 degrees?

DR RICH This is true. As | discussed in ny

testi mony we've got | ower and higher ranges for optimal
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t enper at ur es.

MR NELSON: Isn't it -- haven't upper optimal
tenperatures been identified as high as 68 degrees
Fahrenhei t ?

DR. RICH \What studies are you referring to?

MR. NELSON. | believe ny notes here say Brett 1952
and Brett 1982.

DR. RICH | don't think Brett 1952 did. He was
just looking for tolerance. And the '82 study are you

tal ki ng about the laboratory, or the estimates for the

field?

MR. NELSON: | wouldn't be able to tell you.

DR. RICH | would have to see the text to be able
to say "yes" or "no" on that.

MR. NELSON: Ckay. Are you aware of the
tenperature criteria in the State Board's salinity plan?

DR RICH 1've looked at it, yeah

MR. NELSON: Are you aware that the State Board in
that plan set a tenperature objective for Freeport in the
Sacramento River for 66 degrees from January through
Mar ch?

DR RICH Yes, I"'maware of that, too. And it
exi sts.

MR. NELSON: Are you aware that the salinity

plan -- actually, | want to finish nmy line of
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qguestioning, Dr. Rich, here

Are you aware that the Board's salinity plan
al so sets a tenperature objective from April through June
and Septenber and Novenber at Freeport and at Vernalis at
68 degrees Fahrenheit?

DR. RICH I'maware of that. And | also know when
this came out there was a great deal of discussion on it.
And when | saw it when it did cone out | was quite
perturbed at what had happened, because it's quite
evident -- and |'ve been through this with many, nany
bi ol ogi sts at the State agency that it's quite evident
that the tenperatures that are in this plan are harnful
to the sal nonid.

MR. NELSON:. Isn't it true that the only studies
that you have identified in your literature revi ew that
have occurred since the salinity plan tenperature
obj ectives came out are a Marine 1992 article, which is a
review -- synthetic review that focuses on reproductive
performance on adult chinook sal non at varying
tenperature | evels and a Johnson 1977 study on egg
i ncubation and fry energence?

DR. RICH  You may know better than I, I'mnot sure
what the years are so | can't really answer that.

MR. NELSON. Can you identify any study that has

been i ssued since 1991 that addresses these issues that
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you cite in your testinony?
DR RICH You mean for the Central Valley?
MR. NELSON: For the Central Valley that you cite

in your testinony.

DR RICH | don't believe there has been

MR. NELSON. Ckay.

DR RICH Doesn't nean that there shouldn't be.
MR. NELSON:. | have a couple of questions for

M. Wernette who -- with respect to the tenperature
criteria. Can we put on the overhead -- actually, |
don't think this overhead actually gives this
i nformation.

MS. MURRAY: This one?
NELSON: WIIl you put it on the overhead?
STARR: Wi ch one?

NELSON. The one you had.

> » 3 3

MURRAY:  15.

MR, NELSON: Isn't it true in the Fish and Gane
addi ti onal conservation nmeasures addressing tenperature
that don't allow Delta Wetlands to increase the water

tenperature above 58 degrees. So if it's at, for

exanple, it's at 57.5 degrees, Delta Wtlands can't cause

an increase of nore than .5 degrees, it can't cause it to

go above 58 degrees?

MR. VWERNETTE: That's correct.
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MR. NELSON: Does that summary that's up here on
the overhead reflect that?

MR, VERNETTE: It doesn't look like it does. The
| anguage that we have in our biological -- or the
description of what we say is that --

M5. MURRAY: \Wat page are you | ooking at?

MR. WERNETTE: |I'mlooking -- in our testinobny on
page 20. In that Septenber through June period we -- the
final phase, that did not fit on this overhead, was: And
shal |l not cause receiving water tenperatures to exceed 58
degrees Fahrenheit.

And our intent for doing that was we did
identify what | would consider blocks of tenperature
regimes that would be -- at least froma -- froma very
unsophi sticated perspective, were conditions that were
good and then fair and then poor in terns of these
t enper at ures ranges.

And the idea that we went with was that if we
have a range of tenperatures that exist in the channel of
bel ow 58 degrees, that, we would consider good. W
didn't want Delta Wetlands Project operations to shift
channel tenperatures in adjacent channels fromthe good
to fair range

So within that range we basically said, okay,

we' re lucky enough to have good conditions for sal non,



CAPI TOL REPORTERS (916) 923-5447
2099



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

let's not allow the project itself, the operation of the
Delta Wetlands Project to actually shift us into not just
an increase in tenperature but also shift us fromone
category in water tenperatures to one that was
significantly inferior.

MR. NELSON. So isn't it true, though, under that
criteria there could be situations where Delta Wtl ands,
for exanple, could be at -- and this tenperature "the no
i ncrease above the threshold" applies to 65 and -- the 65
criteria as well as, right?

MR, VERNETTE: That is correct.

MR NELSON: Isn't it true then the Delta
Wet | ands -- the channel water could be sitting at 64.8
and then Delta Wetlands woul d be restricted to not
creating a channel tenperature increase of .2 degrees
Fahrenhei t ?

MR. WERNETTE: The way the mathematics woul d work
out, that is correct.

MR. NELSON: Thank you. 1'd like to turn back to
Dr. Rich with respect to dissolved oxygen. |n your
testimony you noted that dissolved oxygen |evels al so
have daily variations; is that correct?

DR. RICH That's correct.

MR. NELSON:. Do they also have variations -- excuse

me, first of all, were -- were you referring to
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variations within a 24-hour day, or daily averages?

DR. RICH Basically either one.

MR. NELSON. Ckay.

Do you know what the range of

variations is for dissolved oxygen in the Delta?

DR RICH No, not off the top of ny head.

MR. NELSON: In exanining --

DR RI CH: I'"'msure it varies, also.

MR. NELSON: In exam ning the dissolved oxygen

criteria, did you | ook at dissol ved oxygen | evels data

for the Delta?

DR RICH Yes. | reviewed sone of the information

t hat exi sted.

MR. NELSON:. But you don't renenber what those

variations were in the data?

DR RICH There was quite a bit of information.

couldn't give you a nutshell capsule of it.

MR. NELSON: In your testinobny you stated -- |

think this m ght have actually been in your ora

testinmony. You stated on your opinion and belief that a

hi gher m ni mum of di ssol ved oxygen obj ective shoul d be

applied to the channels adjacent to the Delta Wtl ands

i sl ands based on new and nore sophisticated understandi ng

of sublethal effects of reduced DO | evels on fishes.

On what specific informati on on subl et ha

effects of an increnental

change of 5.0 mIligrans per
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liter and 6.0 mlligrams per liter did you rely on for
your recomendation?

DR. RICH The information that | had for those
concl usi ons was sone | aboratory information on different
sal nonid species. | believe that's in ny direct
testi mony.

MR. NELSON: Did those studies directly
specifically | ook at changes between 5.0 m|ligrans and
6.0 miligrans?

DR. RICH  Perhaps, not at that decimal point. |
thi nk one of them | ooked at between 5 and 6.3, sonething
i ke that.

MR. NELSON: In your testinony you relied on
di ssol ved oxygen studies -- dissolved oxygen
concentrations studies citing Dandy, 1970; Dorfman and
Whitworth, 1969; and Medal e, 1987.

Are you fam liar with those studies?

DR. RICH Yeah

MR. NELSON. Isn't it true that Dandy 1970 is a
brook trout study?

DR RICH It's also a sal nonid.

MR, NELSON: Isn't brook trout a non-anadronous
non-native fish west of the Rockies?

DR RICH This is true, but normally when we | ook

at dissolved oxygen criteria, since we do not have a | ot



CAPI TOL REPORTERS (916) 923-5447
2102



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

of information on physiological inpacts, we are forced to
| ook at other sal monid species. And we know generally
that sal monids are probably the nost intol erant of the
vari ous species that one would find in the Delta.

And so given the lack of site specific
information, the terms of what a fish needs in terns of
di ssol ved oxygen we do have to | ook at |aboratories
soneti mes on other species as well.

MR, NELSON: Isn't it true that brook trout have
very different |life stages and habits from chi nook
sal nmon?

DR RICH This is true.

MR. NELSON:. You al so relied upon Dahl berg of 1968.
Isn't it true that Dahl berg -- the Dahl berg 1968 st udy
has to be viewed in the context that he was tracking
three various variables: Dissolved oxygen, tenperature,
and CO2?

DR RICH I'm-- 1"m-- I'"mnot sure | understand
your question. You basically said those were the three
things they were tracking and that's true.

MR. NELSON: Ri ght.

DR. RICH And what was your question?

MR, NELSON: Isn't it true that the results of
t hose studies was general to the tracking of those three

vari abl es?
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DR RICH Yes. And one of them happened to be
di ssol ved oxygen, which was what | was interested in.

MR. NELSON: |'mcurious whether they called out
di ssol ved oxygen i npact separately, or is it that they
general ly conbined the three factors and nade their
conclusions on all three factors together?

DR RICH | don't recall.

MR. NELSON: That concl udes my cross-exan nation

HEARI NG OFFI CER STUBCHAER: Ckay. Thank you. |Is
t here anyone el se who wi shes to cross-exam ne this pane
other than staff? GOkay. Staff.

MR. SUTTON: You go first.

M5. LEIDI GH: You go ahead and start.

HEARI NG OFFI CER STUBCHAER M. Sutton

---00- - -
CROSS- EXAM NATI ON OF THE DEPARTMENT OF FI SH AND GAME
BY STAFF

MR. SUTTON. M. Wernette, good norning.

MR. VERNETTE: Good norning, Jim

MR. SUTTON:  You have proposed in your biol ogica
opinion that up to 20 percent of water diverted by Delta
Wet | ands be used for environmental purposes; is that
correct?

MR. VERNETTE: That's correct.

MR SUTTON: Whuld you envision this water being
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held and rel eased at a tine of Fish and Ganme's desire, or
preference, or recommendation to be used for
envi ronnent al purposes?

MR, VERNETTE: Yes. | would envision that it would
be with input fromthe Federal Fish and WIldlife agencies
and EPA as well.

MR. SUTTON: Assunming that Delta Wetlands fills
primarily in the fall and wi nter nmonths and builds up
this -- if you will, this bank account of water, when
woul d you anticipate that this water would be used
primarily during the year?

MR. WERNETTE: Probably in the March, April, and
May peri od.

MR. SUTTON:. And for what purposes would that be
used?

MR, VERNETTE: Sone of the reasons that it could be
used were -- depending on information may be in the
April/May period fromthe realtine program There may be
an opportunity to transport, or assist in the transport
of larval Delta snelt westward into the rearing areas in
Sui sun Bay.

Anot her reason could be that there -- if that's
not -- if that opportunity doesn't present itself, we
antici pate that those rel eases could offset sone of the

exi sting adverse hydrodynanic effects that we continue to
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be concerned about in the Central Delta.

A third thing could be to increase the Keywest
flows that the people -- the calculation of westward
flows that have been linked to, at |east, an indicator of
beneficial effects -- or beneficial effects of sal non
rearing in and mgrating through the Delta.

MR. SUTTON: Were you here to hear the testinony by
the California Uban Water Agencies in regard to water
quality, in particular, dissolved and total organic
car bon?

MR. VWERNETTE: Yes, | was.

MR, SUTTON: CUWA recommended that Delta Wetl ands
water not be allowed to be released if it has a higher
TOC or DOC, whatever, than the anbient receiving water

Are you fam liar with that recomendation?

MR. VERNETTE: Yes, | am

MR. SUTTON: Are you also familiar with the
i nformati on that CUWA presented in one of their exhibits
t hat suggests that dissolved, or total organic carbon is
hi ghest in the winter and declines to relatively | ow
| evel s on average about four to five milligrans per liter
during the spring and sumer?

MR. VWERNETTE: | -- | don't think I carefully paid
attention during that part of the program

MR. SUTTON: Are you familiar with the trend that
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t hey showed on their graph?

MR. WERNETTE: Yes.

MR SUTTON. Ckay. Wiere I'mgoing with this is ny
guestion is this: Assunmng that Delta Wetlands water has
a higher dissolved, or total organic content than the
receiving water at the time in which you wish to use it,
is it Fish and Gane's position that that water should be
rel eased, or should it not be released to be in
consistency with the position of the California Urban
Wat er Agencies? How would this water be used?

MR, VERNETTE: | -- | don't know that our
department has devel oped a position on that specific
gquestion. The -- the -- if the -- | would assune that if
the request that the Urban Water Agenci es had nade
becomes a pernit condition and, you know, the Departnent
may be in a position and other Fish and WIldlife agencies
may be in a position of having to identify a |less optinal
period for the release of that water, that could stil
provi de fisheries benefits.

For instance, in the fall when there night be
opportunities to inprove conditions for yearling
spring-run sal non, but the benefits wouldn't be as
significant as they would be if we could release in
March, April, and May. And | honestly don't know when

you end up with that type of conflicting information
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bet ween one -- how the Board itself actually resol ves
that to ensure that there aren't conflicting permt
conditions. So it's really tough for ne to answer how it
actual |y would occur other than the response | gave.

MR SUTTON: If you were releasing -- if you were
proposing to hold that water and release it into the fal
nmont hs, at the same fall late-fall period when Delta
Wetlands is filling, would this have an additiona
i ncrenental inpact on project?

MR. WERNETTE: Can | ask a clarifying question
Ji n®?

MR SUTTON: Yeah

MR. VERNETTE: Are you suggesting if we held the
water late into the fall and not released it, yet, that
that would -- you know, there wouldn't be an opportunity
to store because the reservoir would be full?

MR SUTTON: O at |least there would be up to 20
percent reservoir capacity that's already taken

MR. WERNETTE: |If they're -- by observation of the
operation data suggests that there aren't very many
opportunities to fill the reservoirs over a seven-nmonth
period in the nonths of October and Novenber, for
instance. But | would assume that if we had a
significant part, significant percentage of the storage

on the project environnent water that it would affect
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project yield in that year if they had the opportunity to
fill in the nonth of Novenber.

It's difficult to ook at the nodel data to know
what happens in Decenmber. For instance, if the operation
of the nodel predicted that it could fill in Novenber,
that m ght have been their first opportunity to fill.

That didn't nmean there wasn't also water available in
Decenmber. So the ultimate affect could be zero on ternmns
of project diversion opportunities. |In other words, an
early wet fall may also translate into continued wet
conditions through the nonth of Decenber.

MR SUTTON: But if they fill in Decenber then
according to your formula they have to donate an
addi ti onal anpbunt of water to environmental uses conpared
to filling in Cctober and Novenber; is that correct?

MR. VERNETTE: That's correct.

MR, SUTTON: Ckay. On DFG Exhibit 15 where you've
conpar ed di ssol ved oxygen requirenents for CESA versus
Delta Wetlands, | call your attention to the last portion
of the dissolved oxygen section there where it says:

DWshall not discharge for export water |ess
than 6.0 nmilligranms per liter, or when receiving water is
less than 5.0 milligranms per liter w thout notifying DFG
and the Board."

VWhat's the significance of the words "for export
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t here"?

MR. WERNETTE: The significance is that the
operating criteria for Delta's dissolved oxygen woul d
apply to the discharges for export only.

MR SUTTON: So if that water was being rel eased
for environnental purposes it would be all right to
release it at less than 6.0 mlligrans per liter? I|I'm
confused, because that term does not come up anywhere
el se.

MR. WERNETTE: Can you answer the question, again,
pl ease -- or ask the question, again, please?

MR SUTTON: | can't answer the question, that's ny
problem Nowhere else on this chart is there a
di stinction nade between di scharge of water for export as
opposed to other purposes. 1In this one case it says DW
shal | not discharge for export water of |less than the
characteristics | just gave you. And |I'm asking
what's -- what's the reason for that distinction here?

MR. VWERNETTE: Well, if | can -- if | can start by
responding to your overall question about, you know, how
di scharges are dealt with in all of these water
quality -- you know, water quality, for instance, in
wat er tenperature. W do have a separate criteria that
addresses the rel eases of water, for instance, fromthe

habi tat islands that -- and you've described it that are
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not on this chart that | can tell.

So we -- we release -- or, excuse me, we have
different criteria that are in our biological opinion, at
least in the additional conservation nmeasures, that we
recomend to address discharges fromthe habitat islands.
And to the best of ny know edge, however, | don't recal
whet her we actually have any -- in the case of dissolved
oxygen, whether we have any differentiation between the
reservoir islands where we're rel easing water for
di scharges versus export versus when it's being rel eased
for environnental uses, or being -- discharges from
habi tat i sl ands.

MR, SUTTON. Wbuld you anticipate a situation where
you woul d want to rel ease water of |ower dissolved
oxygen, or have an inpact on the receiving water for
|l ower than the criteria shown here, where you m ght want
to release it for environmental purposes but not for
export?

MR. VWERNETTE: Your question is: Do | see a
condition where the DO | evel may be bel ow these criteria
when we night want to release it for environnental
pur poses?

MR. SUTTON:  Yes.

MR. WERNETTE: That is a possibility.

MR SUTTON: Ckay. Thank you. Wth regard to --
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M5. MURRAY: Did anyone el se have any opi ni on about
that, or have you discussed that with any of your staff?
HEARI NG OFFI CER STUBCHAER: Are you on the record?

M5. MJURRAY: No.

MR SUTTON: Wth regard to your discussion
yest erday about topping off, you indicated that -- as
understand it that w thout getting into the details of
wat er |aw, that you thought that since they're using --
Delta Wetlands is using water on the properties now for
agricul tural purposes under their riparian and senior
water rights pernit that, in essence, this could be
transferred to a new use of topping off; is that correct?

MR. VERNETTE: That's correct.

MR. SUTTON. And in maki ng your cal cul ati on about
the effect of your biological opinion on the |oss of
yield to the project, is it your belief that with the
toppi ng of f process, or procedure that essentially there
woul d be relatively little inmpact on total yield?

MR, VERNETTE: If the -- if the Board conditions
their water rights clearly fixed topping off criteria,
the estimates are that we would -- that that neasure
woul d replace nost or all of the evaporation | osses, but
only around a third or half of the yield effects of the
neasures that we have.

MR. SUTTON: On page 65 of the biological opinion
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you say that the cost per acre foot should be the same --

MR. VERNETTE: That's correct.

MR, SUTTON: -- between the Federal and the State.
But you're testifying here that part of the | osses of
your measures are not nade up by the topping off
procedure. Therefore, how can the -- assumi ng that the
capital cost and O&M cost and everything else is the
sanme, how can the costs be the sanme?

MR. WERNETTE: The reason that they're the sane is
t hat when Jones and Stokes perforned the operation
studies to estimate project yield, they didn't account
for any topping off. So they ended up taking -- taking
it into account all the evaporation |osses that would
occur fromlate spring through fall and in their
operation nodeling subtracted those out. So that the 154
acre feet is the bare nunmber after evaporation |osses
wi th no nake up.

So what -- what -- what |'m suggesting w thout

going into a whole lot of detail, if the estimate, for
i nstance, of evaporation is 27,000 acre feet during that
time period, and our measures cause an additiona
reduction in project yield of 10,000 that when you
average, or take a look at the topping off neasures it

may not totally offset the combination of those two



CAPI TOL REPORTERS (916) 923-5447
2113



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

nunbers.

So what we're suggesting in our biological
opinion in the brief analysis that we did was that
we'll -- we'll be able to do what Jones and Stokes did
not in their nodeling, which is provide sone assurances
that that topping off can occur and those evaporation
| osses can be replaced in sone -- in sone -- at least, in
sone part of the environmental water reductions.

MR SUTTON. If you assune that water -- if the
project when the Delta is in balance condition that
there's no surplus water available for taking under the
Applicant's permts, that that water is not available for
topping off, what is the difference in project yield
bet ween the project as nodel ed using the Federa
bi ol ogi cal opinions and the Fish and Gane's bi ol ogi ca
opi ni on?

MR WERNETTE: It would be a reduction of about
13 percent. So if you multiply the 154 tines 13 percent
that woul d be the reduction

MR, SUTTON:  Ckay.

MR. WERNETTE: So --

MR SUTTON: Thank you. Ms. MKee, | can't even
see you there, you've recommended additional screens be
done on other unscreened diversions in the Delta?

MS. MKEE: Yes.



CAPI TOL REPORTERS (916) 923-5447
2114



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MR. SUTTON: And these would be -- let nme rephrase
t hat .

Wthout getting into the |legal aspect of it, are
you aware of any authority that the Board has to require
such screens?

M5. McKEE: |'mnot an expert on the Water Code,
but | do believe that the Board, through nechanisns in
terns of protecting beneficial uses during diversion of
wat er, there's probably sone nexus there. But, again,
I'mnot an attorney and an expert on the Water Code.

MR. SUTTON: Let ne ask a general question.

M5. McKEE: Cood.

MR. SUTTON. And this is to the panel, |I'm done
with that topic, thank you. Sorry to confuse you.

HEARI NG OFFI CER STUBCHAER: M. Sutton, if you're
t hrough there, how nuch nore do you have?

MR. SUTTON: | have about three questions.

HEARI NG OFFI CER STUBCHAER: Just three questions.

HEARI NG OFFI CER STUBCHAER:  Ckay.

MR. SUTTON: Do you want to take a break now?

HEARI NG OFFI CER STUBCHAER: Sure. And if you want
to think of nmore questions you wouldn't be pressed for
time. Sure, let's do that. Let's take our norning
br eak.

(Recess taken from10:30 a.m to 10:44 a.m)
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HEARI NG OFFI CER STUBCHAER: W' || reconvene the
hearing. M. Sutton, are you prepared to resune your
Cross-exam nation?

MR, SUTTON:. | think so.

HEARI NG OFFI CER STUBCHAER  Ckay.

MR SUTTON. M. -- M. MKee.

M5. MKEE: M. MKee --

MR. SUTTON. Maybe I'm not ready. Let ne ask a
foll owup question on the screening question | asked you

M5. McKEE: Sure.

MR. SUTTON:. If the screens you recomended are not
installed, what is the additional increnental inpact on
t he endangered species resulting fromthe Delta Wtl ands
operations, all other things being equal ?

MS. McKEE: In Delta Wetlands and M. Shaul's
testimony they provide an overall annual sunmary of the
increnental increase in nortality index. But that is not
a very infornative way of providing the informtion on
what are the remai ning increnental inpacts.

If | had a copy of the actual npdel output,
could answer your question nore specifically. Al | know
fromthe testinony and the information provided to us is
that there will be ultinmately a remaining increnental
nortality.

MR. SUTTON: But have you calculated -- is there
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any way of calculating what effect the screens will have
that you're proposing on that nortality?

M5. McKEE: Actually, yes, there would be. | would
hope to -- even after this hearing is over, get a copy of
t he out put nodeling runs. And | woul d suggest that al so
that's still necessary to be done since nuch of the
nodel i ng was based on our draft biol ogical opinion
reasonabl e and prudent neasures, and conservation
nmeasures. And to clarify the record, it would be good to
have t he nmodel runs done again for the final BO

Then with that information on the nortality
i ndex plus | ooking at the hydraulic paraneters we woul d
be able to | ook at what are the renmaining increnental
i npacts. And the Departnment has been working now for a
couple years with the National Marine Fishery Service and
the U.S. Fish and WIldlife Service on HCP that -- and
this is actually essential to the whole effort to devel op
mtigation for inpacts is how many screens and at what
| ocations woul d be necessary to mitigate for certain
levels of nortality?

And | think that would be a very good tenplate
to be used to devel op the nunmber of screens and | ocations
that woul d be necessary to fully nmitigate.

MR. SUTTON. Thank you. M. Rich -- Dr. Rich, in

your Exhibit DFG 7 on pages 7 and 8 you use the term
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"significant | osses." Do you see that?

DR RICH  Which item nunber?

MR. SUTTON: In reference to -- on page seven, the
NMFS tenperature and DO requirenents

DR RICH Yes. kay.

MR SUTTON. Ckay. And | was wondering how are you
defining significant |osses there?

DR RICH Basically, aloss in terns of a high
nortality, or a high amount of stress which would
ultimately -- could ultimately result in nore nortality
down the |ine somewhere

MR. SUTTON: Are you using significant in the
statistical sense?

DR. RICH Not in that sense, no.

MR. SUTTON: So you haven't done any statistica
anal ysis to determ ne what the difference in | osses woul d
be between the Federal biological opinions and the
California Departnent of Fish and Gane's biol ogica
opinion; is that correct?

DR RICH That's correct.

MR. SUTTON: Thank you. Finally, if someone could
put up Figure 12 --

MR, STARR  That was theirs.

MR SUTTON: Oh.

MR SUTTON: | believe out of CESA?
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MR. STARR | didn't nake a copy of that.

MR. SUTTON: You didn't nake a slide of it, okay.
Regardl ess, let ne ask a question about that and [|']
throw it out to whoever can best respond to it.

The testinony that was given indicated that
the zero Iine on that graph -- and |I'mtal king about the
upper portion of that figure there, represents the
no-proj ect inpacts. |Is that correct?

MR. STARR  Yes.

MR WERNETTE: That's correct, Jim

MR. SUTTON:. Ckay. And the values above that |ine
represent the incremental inpacts of the Delta Wtl ands
Project with the Federal biological opinions. |Is that
correct?

MR. WERNETTE: Excuse ne --

MR, SUTTON: The gray bars.

MR. WERNETTE: Say that, again, Jim

MR. SUTTON. The gray bars represent the
increnental inpacts on winter-run sal non entrai nnment over
and above the baseline, or no-project condition; is that
correct?

MR WERNETTE: That's correct.

MR. SUTTON. And ny question is: Wat are -- what
is -- how do you obtain a -- a negative inpact val ue

under the CESA requirenments for March?
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MR VWERNETTE: The reason for that is that in the
guestion that | answered earlier with you, Jim with
regards to when we night advocate using the environnental
wat er, we asked Jones and Stokes to assune that we woul d
rel ease a percentage of that water in the nonths of
March, April, and May for the purposes of nobdeling. So
that inprovenment represents the fact that during that
year there was actually a net inprovenent in conditions

attributable to the rel ease of that environnental water

MR. SUTTON: Thank you. That's all | have. Thank
you.

HEARI NG OFFI CER STUBCHAER:  Anyone el se,
M. Canaday?

M5. LEIDIGH: | have a coupl e questions and then
M. Canaday is going to have a bunch of questions.

HEARI NG OFFI CER STUBCHAER: Ckay. Ms. Leidigh.

M5. LEIDIGH: M. Wernette, in your biologica
opi ni on one of the reasonabl e and prudent alternatives,
or neasures involves paynment of $75,000 a year by Delta
Wet| ands to the Departnent of Fish and Game for
mtigation purposes.

If that is paid by Delta Wetlands to the

Department of Fish and Gane, assuming that the Board
finds that it is able to put that kind of a permt term

in the pernit and so on, does the Departnment of Fish and
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Gane have a fund that is available to it fromwhich it
can use that nmoney for any purpose? |s there already a
fund that's been authorized by the Legislature for that
pur pose?

MR. WERNETTE: | don't have a conplete
under standi ng of the fiscal arrangenents wi thin our
department to -- other than to say that the Depart nment
has a special deposit account that's been set up with the
State Controller's Ofice that allows us to receive
mtigation funds, other funding that are related to
mtigation projects and oversi ght of conservation
t hroughout the State that when that noney cones into that
account -- it's just one account at the Controller's
Ofice.

And our Department has broken out sub-accounts
so individual projects can be tracked separately within
the Departnment. So that would be the Iikely nechanismto
allow for that water -- that noney to be received and
al so to be accounted for during the course of the year

M5. LEIDIGH: Okay. And used for what? Are there
specific things that it's capabl e of being used for?

MR. WERNETTE: It can be used, depending on the
pur poses of the receipt of the nonies, for capita
outlay, costs of purchasing lands. It could be used for

capital outlay inmprovenents, construction, and it al so
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can be used for, you know, operating expenses.

So it -- some of the nonies we receive actually
have very specific limts on what we can use it for. And
if it's specified in the authorizing legislation, or in
an agreenment with a particul ar project conponent that
woul d control how we woul d use that nobney. But once that

money is in there if it doesn't have those restrictions

those are the sort -- that's how we can spend it.
M5. LEIDIGH: Okay. | think that answers that
guestion. M other question is: |n your biologica

opi nion you have a nunber of measures that you say are
based on California Environmental Quality Act rather than
t he Endangered Species Act.

It appears to nme that those are over and beyond
t he neasures that you had for endangered species. |Is
there sone reason why -- and it also appears to ne that,
and you can tell ne if I'mwong, that you believe that
the CEQA requirenents have a stricter standard than the
CESA requi renents.

M5. MJURRAY: It's a little bit of a legal question

MS. LEIDIGH  Well, | know. It's sort of alittle
m xed, but 1'd |like to have a answer to the best of his
ability fromhis operating standpoint.

MR VERNETTE: I'll do the best | can. The
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criteria that we used for what qualified as a reasonabl e
and prudent neasure, we interpreted that criteria to be
very -- very specific to -- obviously, to the listed
speci es.

MS. LEIDIGH Right.

MR. VERNETTE: And then we actually -- we had a
fairly high standard from our Departnment's point of view
as to what we could include as a reasonabl e and prudent
nmeasures. So when Barbara Brenner was describing, you
know, how sonme things described in nmy first testinony, or
provided on the terrestrial resources that sone of those
nmeasures were noved from reasonabl e and prudent
nmeasures -- potential reasonable and prudent neasures to
conservation recomendati ons.

Those are the ones that did not neet that
criteria, you know, fromour Departnent's point of view
as to what could qualify as a reasonable and prudent
measure. In other words, necessary to reduce the adverse
effects of take on those two species. So we nade that as
a first tier in terms of our decision process.

So the next question we asked oursel ves was
gi ven our position on the project and the Delta and the
aquatic resources in the Delta, do we believe that after
we' ve done that are there still adverse effects --

significant adverse effects on aquatic resources? And we
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concl uded that fromour view, there were. So, hence,

t hose neasures that we felt would reduce those inpacts to
| ess than significant |levels ended up going into that
second set of recomendati ons.

M5. LEIDIGH: Okay. |Is there sonme reason why those
nmeasures were included in the biological opinion instead
of being included in a separate docunent?

MR. VWERNETTE: | honestly -- you know, | don't -- |
don't know that there's a specific reason that a separate
docunent wasn't prepared. | think we thought it would be
useful to include in one package those -- a conbination
of neasures that we felt under both CEQA and CESA, both,
fell to the endangered species that we were dealing with
was reasonable to include in the sane package as |ong as
we were very clear that, you know, one satisfied CESA
and the other one was not required under CESA

M5. LEIDIGH: Okay. You said at one point during
your testinony | believe that -- that there's a higher
standard that's required by CEQA for mitigation. Did you
say that?

MR, VERNETTE: | don't recall

M5. LEIDIGH: Sonething like that?

MR. VWERNETTE: Sayi ng hi gher standard conpared to
sonet hing el se --

M5. LEIDI GH: Conpared to CESA so far as your
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mtigation neasures.

MR. WERNETTE: | don't recall

M5. LEIDIGH: You had sone mitigation neasures in
your -- additional neasures that | ooked |ike they were a

nore stringent mtigation than -- than the CESA neasures.

MR. WERNETTE: That is correct.

M5. LEIDIGH: Okay. And they were based on the
Envi ronmental Quality Act?

MR. WERNETTE: That is correct.

M5. LEIDIGH: Okay. At sone point whether you --
you want to do it right now or sonme other time, | think
Ms. Murray, |I'd |ike to have your |egal analysis of why
it is that the CEQA standards appear to be nore stringent
than t he CESA standards.

MS. MURRAY: | don't think Frank said that. |
think he said that first they | ooked at jeopardy and then
they | ooked at take. And there were sone residua
ef fects which they then went and said, now to get these
down to significant affects we have to do this. | don't
believe he testified that there's a higher standard at
CEQA t han CESA.

I think he testified that the higher standard in
CESA is jeopardy. But in ny closing argunments | will

address these levels, but | did want to clarify for the
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record that | don't think he said that.

M5. LEID GH  Okay. | would like it if you would
address this in your brief. | don't have anything el se.
"Il turn it over to M. Canaday.

HEARI NG OFFI CER STUBCHAER Ckay. M. Canaday.

MR. CANADAY: My questions will go mainly to the
terrestrial aspects of DO and sone of the conditions in
t he bi ol ogi cal opinion and then additiona
reconmendat i ons.

First of all just for clarification, the -- ['Ill
ask M. Wernette this: You were the primry author of
t he biol ogi cal opinion, M. Wrnette?

MR. VWERNETTE: Yes, | was.

MR. CANADAY: kay. |Is it your understanding that
the recommendati ons and the findings in the CESA aspect
of the biol ogical opinion and the reasonabl e and prudent
conditions, those are binding upon the | ead agency? |Is
t hat your understandi ng?

MR. WERNETTE: There are -- | forget the exact
| anguage in CESA -- the sections of CESA that we're
advi sing the Board. You know, our opinion to the Board
is that we believe those are necessary to reduce the
adverse effects of take. There are specific -- you know,
the Board -- this is our opinion to the Board.

The Board doesn't blindly have to take those
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recommendati ons. There are a specific |anguage --
there's specific | anguage in the code, which I actually
am not going to be able to quote to you, that under
specific conditions, you know, there are -- there are
ot her findings that the Board can make.

MR, CANADAY: And the additional conservation
recommendati ons, those -- as a followup to Ms. Leidigh
those were nade with a CEQA understanding; is that
correct?

MR VWERNETTE: That's correct.

MR, CANADAY: Were those recomendati ons nade
during the comment period to the Draft EIR?

MR. VERNETTE: W didn't nmake those specific
recommendations. In other words, we didn't include our
addi ti onal conservation measures as additional specific
criteria in our comrent letter to the Board on the Draft
El R

MR. CANADAY: But you're nmaking themnow in the
basis as -- either as an advocate, or responsible agency
under CEQA as to those recommendati ons?

MR. VERNETTE: That's correct.

MR. CANADAY: One of the points of discussion over
the | ast couple days there's been one particul ar
di fference between the Federal opinion and the

Department's opinion. And that dealt with the
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conpensation for the 50 acres of inpact due to siphon --
devel opnent of siphons and the punps.

And there was sone discussion, or questioning on
what the difference was. And I'd |like to ask you a
guestion. The Departnment's position for the easenent of
200 additional acres and the enhancement or restoration
is to achieve no net loss; is that correct?

MR. VERNETTE: That's correct.

MR. CANADAY: And that's the difference between
your recommendation and U.S. Wldlife Service is that the
Department doesn't recogni ze the conservation easenent of
an existing habitat as achieving no net |oss; is that
correct?

MR. WERNETTE: That's correct. Can | ask you a
qui ck question, Jim about the 50 acres that you
descri bed? | don't renmenber us discussing that to be
honest with you, but | do renember us talking about the
200 acres. There is an issue about the 50 acres that
Fish and Wildlife Service is actually willing to accept
construction inpacts incorporated within the 200. NWS
and Fish and Gane believes that -- once those actua
i mpact acres are estimated and cal cul ated that those will
be mtigated separately.

MR. CANADAY: Okay. But the heart of nmy question

is: There's a difference of how you wei gh and neasure no
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net | oss, or conpensation?

MR VWERNETTE: Yes, | understand.

MR. CANADAY: kay. I'mgoing to be referring to
pages in the Departnent's biol ogi cal opinion which is,
bel i eve, Departnent Fish and Gane's Exhibit 11. And
first I would take you to page 37 which is the start of
the findings by the Department. And I'Il read slowy for
the Court Reporter:

Based on the best available scientific
information -- and |I'mreading at the bottom of the page,
the Departnent of Fish and Gane finds that the project
described in this biological opinion -- and this is the
Delta Wetlands Project, including the habitat and
managenent plan and the nmeasures in the attached Federa
bi ol ogi cal opi nion woul d not jeopardize the continued
exi stence of the greater sandhill crane and the
Swai nson's hawk, or result in construction or adverse
nodi fication of the habitat essential to the continued
exi stence of these speci es.

Having read that, | would like to take us to

page 46 which is 7.0 which the header is "Management

Measures and Mnitoring of Sandhill Cranes and Swai nson's
Hawk." And the termthat's in this particular -- under
this heading under 7.1 is that -- and I'lIl read slowy:

Monitoring of sandhill cranes and Swai nson's
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hawks shal|l be conducted prior to the devel opnent of the
habi tat islands, or habitat nanagenent |ands on Boul din
I sland and Hol |l and Tract and annually for five years
after habitat is -- devel opment is conpl eted.

And | don't -- | don't know of any controversy
there that I'maware of. Wat |I'minterested in is the
foll owi ng sentence

A specific nonitoring plan shall be devel oped
for these species and provided to the Department of Fish
and Ganme for review and witten acceptance prior to the
cl ose of the hearing record in issuance of the Delta
Wt | ands water rights permits.

In the Habitat Managenent Plan, which is part of
the -- HW that's been referred to, and |I'mnot sure -- |
don't believe it has a specific exhibit nunmber. It's an
appendi x to the Draft Environmental |nmpact Report. And
' mnot sure what that nunber is.

UNI DENTI FI ED LADY: C3.

MR, CANADAY: Pardon?

UNI DENTI FI ED LADY: c3 --

MR. CANADAY: | know what appendix it is. |'m
trying to figure out what exhibit number is. It's a
staff exhibit, or is it a Delta Wetlands Exhibit?

MR, SUTTON: No, it's ours.

MR. CANADAY: Let ne read to you what was in that
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Habi tat Managenent Plan and I'Il ask you a question

To ensure conpliance with the California
Endangered Speci es Act the Departnent of Fish and Gane
may require that nmonitoring be performed to confirmthat
the project inmpacts on greater sandhill cranes and
Swai nson' s hawks are adequately offset by conpensation

The Departrnent, therefore, nmay require the use
of habitat islands by greater sandhill cranes be
noni tored after the project construction to deternine
whet her use levels are, at |least, as high as these levels
before the project construction; and to provide
i nformati on on how these species use the island habitats.

And 1'll skip to another paragraph. And this
will be the part to the heart of my question:

Monitoring requirenents, performance standards,
and potential renedial neasures for greater sandhil
cranes and Swai nson's hawks will be devel oped by the Fish
and Gane in consultation with Delta Wetl ands.

By reading that it's ny understanding that the
Departnment was going to provide the monitoring plan and
the requirenents in the nonitoring plan to Delta
Wetlands. Is that the intent of the Departnent, or if
there's -- if there's an inconsistency with the issues in
the BO, or the habitat nmanagenent?

MR. WERNETTE: | agree, Jim that is an
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i nconsi stency. The relationship that we had during the
devel opnent of the HWP was -- was one where if those
specific areas of the HW where the Departnent nmaybe had
the -- had a pretty good handl e on the requirenments that
we night have specific speci es know edge that we would --
we were working as a team And people woul d be assi gned
tasks and work on them and bring them back to the team
for review and adoption by the team And the team
i ncl uded not just the consultants and the State Board's
staff, but also Delta Wetl ands.
So in the content of that teamwork relationship

I think that we were really anticipated it, envisioned in
that plan that the Departnment take the first crack at
drafting something like that, and bring it back to the
team obviously with concurrence fromthe entire team
especially Delta Wetlands who woul d end up paying for it
and be conditioned to performthat nonitoring. | think
that was what we envisioned at that tinme.

MR, CANADAY: In lieu of the condition that's in
t he biol ogical opinion, would it be preferable for the
Department to develop that plan and bring it to Delta
Wet |l ands at a later date?

MR. VWERNETTE: It, certainly, would seemlike a
reasonabl e approach. The way | would read the biol ogica

opinion it seens the people who woul d be out of
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conpl i ance woul d be us.

MR. CANADAY: That's part of ny question.

MS. MURRAY: \Well, no.

MR. CANADAY: Well, my question would be: [If, in
fact, there is a slight inconsistency here in conmon
sense, or maybe the better sense would say that it ought
to be the Departnent to nake the first attenpt at that,
would it be -- is it -- is it -- can that be changed, or
nodi fi ed?

MR. WERNETTE: Well, | think, you know, | would --
| can't answer that question specifically. It would
require our Director's approval to do that. But it seens
reasonabl e though that the |anguage be clarified in terns
of the format and who's going to performthe function of
providing the first draft and the timng of that first
draft woul d seemin order

MR. CANADAY: Okay. |Is that sonething that the
Department is willing to pursue, the clarification and --

MR. WERNETTE: Yes.

MR. CANADAY: Thank you. Back with the biologica

opi nion, again. On page 38 -- and this is just a
clarification for nmyself. [|'mreading under .3, it's the
| ast sentence. It says:

The adverse inpacts of the taking of these

species incidental to the project will be mninized if
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t he nmeasures specified in section, Ronman nunmeral 9-B are
fully inmplenented and adhered to.

That shoul d be Roman nunmeral 9-A; is that
correct?

MR VWERNETTE: That's correct.

MR. CANADAY: And there is no "B" within this
particul ar docunent ?

MR. VERNETTE: That's correct.

MR. CANADAY: |'mon page 44 now on .3.7 and this
was part of the question that Ms. Leidigh had earlier on
the $75,000. And I'll state the same premise: That if
the Board found that it had the authority to do that and
required that, your testinmony earlier, or response to
Ms. Leidigh was that there are various, different types
of accounts that the Departnent has to handle -- to
accept that funding and disburse that funding.

If it were found by the Board that that $75, 000
had to be in a specific account earnmarked for the Delta
Wet | ands Project and that that noney could only be spent
on tasks relative to the nonitoring of the Delta Wtl ands
Project, the Departnment woul d not have a problemwith
t hat ?

MR VWERNETTE: We would not.

MR. CANADAY: kay. |'mon page 47 now. And

I"'mon .7.3. And the essence of this particular point
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deals with surveys, again, for Swainson's hawk. And it
requires that these pre-construction surveys -- and they
use the termto identifying information or accounting for
noni tori ng Swai nson's hawks numbers. And you've used the
| anguage "located in the project area."

And ny question to you is: Wat wll be
considered the project area? Is it the Sacranento/ San
Joaquin Delta? Is it within a particular radius within
the Delta those particular project islands? Wat will be
the burden of the Applicant as far as the area to be
surveyed?

MR WERNETTE: CQur intent with this was to | ook at
the how the project was described, or estimte of how it
woul d be construct -- or a view of how it would be
constructed. W would envision that if, for instance, if
the | evee was the conponent of construction underway, it
woul d be the | evee systens and the immediate vicinity of
t hose | evee systens, say, you know, a few hundred yards
away fromthat |evee. Sane thing for the siphon stations
and punp stations those would be defined as the
construction site, or the project site. And the data
woul d be specific to those | ocations.

MR. CANADAY: kay. On page 51, .11, which deals
with the Black Rail. And it tal ks about surveys that

need to be conducted .11.1. Now, first the tida
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i nfl uenced shore land margins with tules, cattails, and
other types of vegetation. |Is that -- when you're
tal ki ng about tidal influenced shore |ands are you

tal king about the tidal of influenced shore |ands

i medi ately around the islands, or were you thinking of
an area larger than the project area to the i mediate

i sl and?

MR. VERNETTE: We're thinking of those |ocations on
the habitat in the inmmediate vicinity of the islands.

MR. CANADAY: kay. On page 52 carrying on to page
53, the biological opinion has identified particular
conditions that the Board are required to undertake with
this project. And a lot of these are in the formof a --
of nmonitoring, or providing instruction to the
construction crew about endangered speci es.

Is this something -- it gets back to ny question
to the $75,000 and the position with the Departnent: |Is
that sonething that that person could do rather than
requiring Board to allocate staff resources to do this
for the project?

MR. WERNETTE: It is possible that that individua
assigned could do that. It's -- it's typical that if
this condition is made, the Board -- the Board coul d
del egate that responsibility to the project, Delta

Wet | ands Project to ensure that that's acconpli shed.
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MR. CANADAY: Ckay.

MR WERNETTE: And it -- there are situations, for
i nstance, where we have contracts with the Departnent of
Wat er Resouces for -- to assist themin the operation of
mai nt enance, for instance, of the agueduct where Fish and
Gane staff, actually on occasion, do performthese
orientation neetings for DAR. Oten they're actually
with the environnental specialist with the DAR  So it
woul dn't be unusual for us to do this.

MR. CANADAY: Thank you. Ckay. |'msure we could
find Board staff that would |like to be out on the project
i sl ands.

HEARI NG OFFI CER STUBCHAER. Maybe even Board
Menber s.

MR. CANADAY: Now, |'d like to tal k about sone of
the -- on page 72 additional conservation neasures. And
"Il read the fist paragraph under that particul ar
header, which is Roman nuneral 11 entitled "Additiona
Conservation Measures."

Under CESA it is incunbant on all State agencies
to seek to preserve endangered and threatened species.
The followi ng neasures will not require pursuant to the
Department of Fish and Gane Code Sections 2090-2092 are
recommended as additional conservation measures to be

i mpl enent ed, or inmposed by the State Water Resources
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Control Board in furtherance of the purpose of CESA. The
bi ol ogi cal basis for these reconmendations will be
provided in the water rights hearing.

And that will lead ne to ny question. And ny
area of interest is on page 75, .3.0, neasures to reduce
additional -- incidental take in the project service
areas. And I'll paraphrase this term It -- the term
that's recommended under 3.0 is that Delta Wetlands will
generate annual funds based on the anpunt of water that
they divert. 1Is that correct?

MR. VERNETTE: That's correct.

MR. CANADAY: And the purpose of this particular --

MR. WERNETTE: Can | clarify sonmething, JinP

MR CANADAY: Sure.

MR. WERNETTE: Actually, it's not so nuch the water
that they divert, it's the anount that they export.

MR. CANADAY: Okay. That's one of my questions.
And 1'Il clarify that one now. So, any water that the
Delta Wetlands would divert and store for |ater
envi ronnent al enhancenment water, they would not be
charged this particular fee --

MR WERNETTE: That's correct.
CANADAY: -- for that water?

WERNETTE: That's correct.

2 3 3

CANADAY: Okay. But stepping back, there is,
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in fact, a fund that will be generated by the anount of
water that Delta Wetlands would divert and woul d export,
and by -- export either through the State Water Project,
or the Federal project; is that correct?

MR. WERNETTE: That's correct.

MR. CANADAY: And the -- and would you briefly
sumari ze the -- the purpose of how this nmoney will be
used, this particular fund?

MR VWERNETTE: Well, the fund would -- when the
nmoni es are collected would, in our view, be used to
assist in the planning process -- for nunmber of various
reasons. One is to assist in the planning process in
sone cases that are already underway in comunities south
of the Delta that received State Water Project water, or
CVP wat er .

To advance the conservation planning, the
habi tat conservation planning, or NCCP efforts that are
currently underway so that those planning efforts
successful ly concl ude and provide nmechani sms to, you
know, to allow for the protection of endangered species
in the service areas. And in addition to that, you know,
So that the devel opments that are proposed down there can
nove forward with sone certainty.

If there were planning processes that have been

conpl eted, those all set up plans for inplenentation
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And some of these funds then coul d be used for actual

i npl enentation. In some cases there are identified Corp
areas that are very critical that when funds becane
avai |l abl e they could go to the purchase of those Corp
areas and may be used to | everage sone of the funding
that's being provided through the habitat conservation
pl anni ng process there, depending where -- what service
area i s being affected.

MR. CANADAY: The point of my question is that you
said within the service areas of where this water would
be delivered. Aren't there -- and |I'm not disputing the
benefits that this noney could be put to, generally, but
the heart of ny questionis: Isn't this, in fact, a
responsibility of Delta Wetlands if, in fact, there are
service areas that are receiving water, whether it's
State Project water, Federal Project water, and they have
their own planning and permitting processes that they
have t hese plans already underway, is it -- is it truly
Delta Wetl ands responsibility to make these plans cone
about? And the nexus being sone inpact that is
attributable to Delta Wetlands? |s that what the
Departnent believes is the responsibility of Delta
Wt | ands?

MR, VERNETTE: That -- | think it's an excellent

gquestion. It's within -- the Departnment has | ooked at
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this issue, | think, for the nost part that you nade
about, okay, who's responsible for the devel opnent of
t hese plans? Who's responsible for the inpacts that
occur, the site specific inpacts that occur?

And typically the burden of devel oping these
pl ans and i npl enenting the plans have fallen on
devel opers who are proposing comrercial, or residential
devel opnent in the service areas. And, certainly, that's
where the main notivation has been for the devel opnent of
these plans and for the inplenentation of the plans.

The Departnent views it, however, that there are
a nunber of factors that influence devel opment, or change
| and use practices throughout California. It isn't just
a devel oper who wants to devel op a residential area.
There are services that have to be provided to that.

So when you | ook at the share -- what we
consi dered the shared responsibility, not the only
responsibility, but the shared responsibility that people
who -- or conpanies that provide power, transportation
access, and water supplies that those together contribute
to, or -- to the growh inducement in a particular
| ocation, but clearly, you know, that isn't just their
responsibility.

So we view it as in our -- this specific

recomendati on as being a fair approach at describing
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what this specific project's responsibility my be to
contribute to the advancenent of endangered species
conservation in the service area.

MR. CANADAY: My final question --

HEARI NG OFFI CER STUBCHAER M. Canaday, could
foll ow on your |ast question?

MR. CANADAY: You are the boss. Any tine you
choose.

---000---
CROSS- EXAM NATI ON OF THE DEPARTMENT OF FI SH AND GAME
BY THE BOARD

HEARI NG OFFI CER STUBCHAER: |If the water supply
generated by Delta Wetlands is used to replace sone of
the water supply which was | ost due to the Delta Accord,
it's also used to firmup the supply rather than to
i ncrease the supply, average supply, where are the growth
i nduci ng inpacts?

MR. WERNETTE: To the first part of your question
whet her this replaces supplies that were |lost during the
Delta Accord -- as a result of the Delta Accord, under
that specific exanple it may be very difficult to
identify net increase of avail able water supply that
could be used to encourage devel opnent.

In the second case where water project supplies

could be firnmed up, there still is a potential that as



CAPI TOL REPORTERS (916) 923-5447
2142



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

those supplies are firnmed up people are nore confortable
with allocating those supplies both for maybe nore
per manent crops types that could be of less value to
wildlife, or firmup supply sufficiently that the | ocal
pl anni ng agencies are willing to allow a devel opment to
nove forward that couldn't before

So | think you bring up an excellent point that
inthis world where there was in the Decenber '94 Accord
an identified reduction in water supplies, that if this
just brings us back some incremental amount toward that,
under that specific exanple it nay be difficult to
identify any new water supplies that could encourage
devel opnent.

HEARI NG OFFI CER STUBCHAER: So woul d t hat
consideration result in any nodification of the
reconmendati on?

MR. WERNETTE: Well, | think that -- | personally
don't think it would. W don't know how this water will
be used in the context of the '94 Accord, nor how it
nm ght be used in the context of other water supply
advancenents that occur under the CAL/FED Bay-Delta
Program And, you know, if a tenporary, you know,
retreat in terms of water supplies on the Accord, we
actual ly hope that we firmthose supplies up and actually

i mprove supplies in the Bay-Delta Program
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So we're taking a longer termview, not just a
view of what's going to happen between now and 1994 -- or
what happened between now and 1994 and the next few
years. W're taking a look into the future where this
project's water supply benefits added to what CAL/FED is
goi ng to be doing, you know, adds a small increnent of
wat er supply.

HEARI NG OFFI CER STUBCHAER: M. Canaday.

MR. CANADAY: My last question, M. Wrnette. The
mtigation, the habitat islands are -- restating the
obvi ous, are devel oped because of the inpacts of the
reservoirs islands; is that correct?

MR. VERNETTE: That's correct.

MR. CANADAY: Therefore, in any future water rights
permt should the Board approve a pernit that a way needs
to be devel oped that should any future successor to the
reservoir islands, the responsibility for the habitat, or
the restoration, or mitigation islands needs to be |inked
to that particular water right.

Is that the opinion of the Departnment?

MR. VERNETTE: It is our opinion that the continued
managenment of those habitat islands needs to be assured
in sone manner, whether it is the person -- if the
reservoir islands are transferred, whether it's that

specific entity that manages the habitat islands, we
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don't have an opinion on that. But we do an opinion that
the habitat islands continue to be nmanaged as |ong as the
proj ect is operated.

MR. CANADAY: kay. Finally, yesterday we heard
testinmony froma representative of Caltrans. And one of
their interests was the future potential opportunity to
enl arge across Boul din Island H ghway 12. Do you
renmenber -- were you here for that testinony?

MR. VWERNETTE: Yes, | was.

MR. CANADAY: Is it -- would it be the Departnent's
opinion that if, in fact, that 100-foot nmovenment of, at
| east, a proposed habitat managenment plan could be made
and that conpensation for any acreage required by the HW
could be acconplished with the exclusion of this 100-f oot
buffer, the Departnent would not oppose that particul ar
adj ustment, would you agree with ne?

MR. WERNETTE: | would agree with you, we would not
oppose that judgment.

MR. CANADAY: Thank you

HEARI NG OFFI CER STUBCHAER  Thank you, M. Canaday.
M. Cornelius?

MR. CORNELI US: No.

HEARI NG OFFI CER STUBCHAER: And, well, | only have
one nore question: How big is a giant guarder snake?

MR. WERNETTE: It's not as big as you might think
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| don't renmenber the specifics, but | think if it was,
you know, between 20 and 30 inches it might be a trophy
gi ant guarder snake.

MR. CORNELIUS: A trophy.

HEARI NG OFFI CER STUBCHAER: Is that in diameter, or
circunference? GCkay. Al right. That concludes the
cross-exam nation. Do you have redirect --

MS. MURRAY: Yes, | do.

HEARI NG OFFI CER STUBCHAER -- Ms. Murray?

MS. MURRAY: Yes. First Frank. Was the M Sal non
Model created by Jones and Stokes?

MR VWERNETTE: Yes, it was.

M5. MURRAY: Did DFG do anything nmore to the M
Sal mron Model rather than report nonthly averages rather
t han annual averages?

MR. VERNETTE: W didn't do anything nore than
that. The only other thing we did was to take that data
and in some cases rank those data. So in sonme cases
devel op informati on on percent changes that we had to
cal cul ate separately fromthat, but the actual output was
as you descri bed.

M5. MURRAY: Did DFG ask M. Shaul to provide
nont hly out put rather than average annual ?

MR VERNETTE: Yes, we did.

MS. MJURRAY: Did he?
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MR. VERNETTE: No, he did not except in an electric
format he did, because the npdeling output cones out in
that format. As far as providing it in a witten form
or witten reports, no.

M5. MURRAY: |Is that why DFG generated the nmonthly
out put using Shaul's nodel ?

MR VWERNETTE: Yes, it is.

M5. MJRRAY: In your opinion was DFG s use of the
Jones and Stokes out put inappropriate?

MR. WERNETTE: It was not inappropriate.

M5. MJURRAY: After the DO was conpl eted on
June 16th, was there tinme before the testinmny was due
for this hearing to have Jones and Stokes run another
nodel run simlar to that in Table 5 of DW5?

MR WERNETTE: No. There wasn't.

M5. MJRRAY: One |last question: M. Sutton asked
you sone questions regarding the anpunt of water that
m ght be carried over the environnental water. Do you
recall that?

MR WERNETTE: Yes, | do.

M5. MURRAY: Isn't it part of the proposal that the
environnental water be released in the sane water year
that it was taken?

MR, VWERNETTE: That's correct. | think -- | think

there were a couple of questions that | went over to on
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with M. Sutton. And one of them was the hypothetical
that he described where we night be limted -- where
there might be some restrictions on the ability to
rel ease that environmental water

And it really is a use-it or lose-it
proposition. So that at the end of Septenber and at the
end of the water year if it hasn't been used for
envi ronnent al purposes, we've |lost control of that water
or the ability to request its rel ease.

M5. MURRAY: Jim question for you. The data that
you E-nailed to Delta Wetlands last night, did all of
that data originally come from Jones and Stokes?

MR. STARR  Yes.

MS. MURRAY: Thanks. That's all. Dale, M. Nelson
asked you about this year's 20 mllineter survey and
poi nted out that last year's fall mdwater trawl index is
| ess than 239. Do you recall that?

MR, SWEETNAM  That is correct.

MS. MURRAY: And that -- he nentioned that,
therefore, diversions for protections would be in place
this year.

MR SWEETNAM Yes. Yes, he did.

M5. MURRAY: Ckay.

MR. SWEETNAM |'m | ooking for the pointer

VS

MURRAY: Oh, the pointer. Jim you have it.
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Ckay. Why do you think that Delta smelt mght still be
vul ner abl e?

MR. SWEETNAM We're still in the same problemin
that we go back to the last year's index, which was |ess
than the 239. |If you ook on the table over here for
1996 is 128 --

HEARI NG OFFI CER STUBCHAER I dentify.

MR, SWEETNAM  Excuse nme. Fish and Game Exhibit 9,
Figure 3 page 26. Were the 1996 data woul d be under the
239 protection level. So there was increased
protections, basically, reducing the diversions from
February through June

The problemis that we're still -- you can | eave
that there. W're still basing our decision on |ast
year's index, which | tried to show that there was stil
no relationship between -- between years. |f you | ook at
the 1990s, it was basically a one in two chance that you
woul d be under 239. And if you look at all the years,
it's basically a one in four chance, or one in five
chance that you're going to have those protections

i nvoked. But there's no direct relationship between

years.
The other problemis that with the data that |

showed for this year in the current -- in the

environnental -- in the EIR EIS Jones and St okes assunes
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that there's -- you can go ahead and put that up, that in
the Central Delta -- this is Figure 5-10 fromDelta
Wet l ands EI R/ EI'S, Appendi x 2, again, naybe Appendi x F2,
that there's 16 percent of Delta snmelt respond in the
Central Delta.

This year we had an exception where it may be
over 50 percent in the Central Delta which would greatly
magni fy the nodel run which, you know, this is out of the
ordinary given that, but it may magnify and increase the
amount of take both at the State and Federal water
facilities and at the Delta Wetlands diversions.

M5. MURRAY: Ckay. |Is that it?

MR. SWEETNAM  Yes.

M5. MURRAY: M. Sweetnam you were al so asked a
guesti on about your criticismof the nmonitoring program
and whet her you attended a neeting regarding the proposed
monitoring. Do you recall that?

MR SWEETNAM | did.

M5. MURRAY: Wy don't you believe that the
proposed nmonitoring programw |l work?

MR. SWEETNAM  The way the proposed nonitoring is
in the Delta Wetlands final operation -- final operating
criteriais that it calls for a 50-percent reduction if
Delta snmelt are observed the day before. So within one

day you are going to reduce diversions by 50 percent.
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The problemis that that can't be done right
now. W are nonitoring North Bay aqueduct, a DWR
diversion in the northern Delta. And we -- we take,
basically, 72 hours to identify larval Delta snmelt. It
takes that long to take the sanple, sort the sample,
process the sanple, identify all the larvae in there and
then say whether there's Delta snelt present or not. It
basically takes three days to do that process. And
currently there are only two parties that are able to
identify larval Delta snelt at this tinme. Mre can be
taught how to identify larval snelt, but it's a long
i nvol ved process.

It's a problemthat also conmes up in that if you
reduce the ampbunt of punping by 50 percent, you nmay have
al ready entrai ned those planktonic |arvae which are
noving with that body of |arvae towards the facility and
have a problemw th that, at least, to indirect effects.
That's it.

MS. MURRAY: That all?
SWEETNAM  Yes.
MURRAY: (kay. Debra.

Mc KEE: Yes.

5 » o D

MURRAY: You testified on direct -- or on
cross, sorry, that juvenile winter-run primarily enter

the Delta through the Delta Cross Channel and Georgi ana
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Sl ough. Do you recall that?

MS. McKEE: Yes, | do.

M5. MURRAY: \ere else do juvenile Delta sal non
enter the Delta?

M5. McKEE: W believe they can enter the Delta at
Three M1l e Slough and the Lower San Joaquin as well.

MS. MJURRAY: You testified that we don't have a
guantitative index for the number fish entering the Delta
t hrough the Lower San Joaquin River, or Georgiana Slough
and Three MIle Slough. Do you recall that?

MS. McKEE: Yes.

M5. MURRAY: Is it your opinion that Shaul's
excl usion of these areas fromhis nortality nodel due to
lack of index data is a valid reason to exclude those
areas?

M5. McKEE: No.

M5. MURRAY: |Is that why you did a nore qualitative
anal ysis in preparing your testinmony?

MS. McKEE: Yes, it is.

M5. MURRAY: Does Shaul's nortality index address
adult winter-run?

M5. McKEE: Not in ternms of the nortality nodel,
no.

M5. MJURRAY: Ckay. There was sone di scussion on

averagi ng during direct testinmony. Wat is your
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under st andi ng of how Delta Wetl ands average

i mpact s?

annual

M5. McKEE: |If | may use the tal king point.

Actually, it's one of their exhibits.

M5. MURRAY: Please, identify this.

MS. MKEE: This is Table 3B in M. Shaul's

testimony, DW--

M5. MURRAY: 15.

MS. McKEE: -- 15. It's in several different

exhi bits.

MS. MURRAY: |s this also out of 57

MS. MKEE: It's al so out of 5.

MS. MURRAY: Table 3B to Delta Wetl ands Exhibit 5.

MS. McKEE: One of the difficulties that we had in

interpreting the data and what we did differently is we

| ooked at the actual years that the project
operation. If you'll |look at these colums
that at the bottomthese nunbers are actua
including the years in which the project is
operati on.

And so it averages in all of these

as a result it gives you a very |ow overal

was in

you'll notice
aver ages,

not in

zeros. And

average for

t he seven-year period of record, which we didn't find as

a valid way of trying to represent the actual inpacts to

a biological organismfor a given year. And what we
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wanted to see was what was the range in terns of inpacts
in a given year.

So that is how we analyzed, for instance, we
started to talk yesterday about nmy Table 4, how we | ook
at nmonthly export changes. This is just a |lotus
spreadsheet printout with the exact sane data. And it
shows you when you have all of the years in operation
i ncludi ng the non-operational years you have all of these
zero exports. Okay. The second picture.

HEARI NG OFFI CER STUBCHAER  Should we identify
t hat ?

M5. MURRAY: Probably.

M5. McKEE: | guess we coul d.

MR. NELSON: M. Stubchaer, are we going to be
provi ded copi es?

MS. BRENNER We've never seen those.

M5. MURRAY: Yes, we have copi es.

HEARI NG OFFI CER STUBCHAER: Are they two separate

t abl es?
MS. LEID GH  No.
MS. MURRAY: It didn't all fit.
MR. SUTTON: DFG 16 and 17.
M5. MURRAY: Al right.
M5. McKEE: They wouldn't all fit on the same one.

So to the sunmary table where it shows the naxi mum the



CAPI TOL REPORTERS (916) 923-5447
2154



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

m ni mum and the averages, shows pre-project conditions,
condition as conditioned by the CESA biol ogi cal opinion,
maxi mum aver ages for the export val ues, and the actual
percent change that occurred. You see these grand
averages, you end up with a ninimum val ue of zero percent
change. A maxi nrum of -- a maxi mumof 11.8 and an average
of 1.4 percent change.

This is the exact sane table only what we've
done is we've taken out all of the years when the project
was not in operation --

MS. MURRAY: And for identification we'll [abe
this DFG 17.

M5. BRENNER: Do you have copies of that?

M5. MJURRAY: Yes.

MR. STARR Ready for the next one?

M5. McKEE: Yes. And as you can see you have
di fferent averages here as far as what is the maxi mum
export rate, mninumaverage, and the same thing in terns
of percent change under the biol ogi cal opinion

W felt that this approach was nore valid. So
what we did is we took what happens in seven years of
operation w thout the project, we |ooked at what was the
average, the maxi mum and the mninmum Then we | ooked at
what was the range in terns of changes under project

operations, and we | ooked at what was the percent change
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frompre-project conditions. This is, again, the exact
same table, only what we've done is elimnated every year
in which --

HEARI NG OFFI CER STUBCHAER Ms. Murray?

MS. MJURRAY: And for the record this is DFG 18.

M5. LEIDIGH: W need copies of that.

M5. McKEE: |'mflashing nmy button here. This is
exactly the sane information only we renoved all the
years in which there was no operation to nmake it easier
to view And what's very inportant, that we would Iike
to point out that hasn't been done in any of the anal yses
is we | ooked at what were the inpacts occurring and in
what type of a water year.

I think that this would be very informative to
the Board that they |look at this information in this
manner, but it would showin April, which is a very
critical nonth, that the nmajority of exports will be
occurring in the dry and bel ow nornmal years, in critica
years. And, of course, those are years in which we would
expect to have greater overall inmpacts to these species
we' ve been speaki ng about.

So, on sunmmary, what | would reconmend is that a
| ot of data which we have been | ooking at has been
averaged in a nultitude of different ways in order to

represent information. | think that taking a | ook at
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what were the conditions in the pre-project operation and
| ooki ng at the ranges of conditions specific to given
nont hs that would occur by water year type would really
provide the Board the kind of information that they're
going to need in order to finish assessing this project.
And these are nodels that were perforned for the Board.

Also, | think |I spoke just a few minutes earlier
that a nodel should probably be run to reflect the fina
CESA bi ol ogi cal opinion, since there were sone slight
changes so that you could be confident that it's the best
i nformation avail abl e.

| hope that helps clarify exactly that
i nfornmati on on how did we average our information.

M5. MURRAY: Debra, one |ast question: On direct
you testified regardi ng the conservation reconmendati ons
and the Federal biological opinion. Do you recall that?

MS. McKEE: Yes, | do.

M5. MURRAY: Is it your understanding that the
conservation recomendations in the Federal opinions are
project specific?

M5. McKEE: Yes, they are.

MS. MJURRAY: What is the basis for that
under st andi ng?

MS. McKEE: Under Federal EFA, | believe Section

2(c), defines exactly what conservation neasures are and
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their purpose. And | had the good fortune of speaking
with M. JimMnroe who is with the Army Corp of

Engi neers. And | went out on break and | asked hi mand
he did clarify for the record that the Federa
conservation measures are project specific.

M5. MURRAY: Ckay. Alice --

MR. NELSON: M. Stubchaer, | would like to object
to that question and the answer and say that Ms. Mirray
can sinply provide and brief this issue as to what
conservation nmeasures and conservation reconmendati ons
provide in the ESA Federal Act and speak to it very
clearly, instead of reporting a hearsay conversation from
M. Monroe who is with the Arny Corp of Engineers. It
woul d be a lot nore useful to have this issue briefed
rather than to have these types of discussions going on
as to what is and isn't in the --

HEARI NG OFFI CER STUBCHAER |s your objection just
to the contact during the break, or to the previous
di scussi on?

MR. NELSON: M objectionis to the -- her
assertion as to -- if she wants to rephrase it as: It is
her understandi ng of what the conservation
recomendations are, | would accept it then. But not as
to a flat statenent that that is what the ESA says.

M5. MKEE: | have no problemsaying it's ny
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opinion. | admitted earlier that I'mnot an attorney.

HEARI NG OFFI CER STUBCHAER That's fi ne.

MS. MURRAY: Alice, isn't it true that the
Department of Fish and Gane recommended tenperature
criteria that do not limt tenperature increases to one
degree less than 58, but allows up to a four degree
i ncrease not to exceed 58 degrees?

DR. RICH That's correct.

M5. MURRAY: You nentioned in your
cross-exam nation that there's very little information
about adults with eggs travelling through the Delta. |Is
it your opinion that eggs are not affected by -- by
tenperature while travelling through the Delta --

DR. RICH No.

MS. MURRAY: -- to adults?

DR RICH No, they are affected by any source of

stress, whether it's thermal or any other kind of stress.

MS. MURRAY: That concludes redirect.

HEARI NG OFFI CER STUBCHAER: All right. 1Is there
going to be any recross-exam nati on?

M5. BRENNER: Coul d we have a few m nutes,
M. Stubchaer?

HEARI NG OFFI CER STUBCHAER: W'l do it after

| unch.
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MS. BRENNER

Thank you.

HEARI NG OFFI CER STUBCHAER: W'

m nutes of 1:00.

(Luncheon recess.)

---000---

reconvene at ten



CAPI TOL REPORTERS (916) 923-5447
2160



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

VEDNESDAY, JULY 30, 1997, 12:53 P.M
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SACRAMENTO, CALI FORNI A
---00- - -

HEARI NG OFFI CER STUBCHAER: W' || reconvene the
hearing. This is recross-exam nation of the redirect
testimony by the Departnent of Fish and Gane. And as a
rem nder recross is limted to the scope of the direct.
Who's going to exanmine for Delta Wetlands?

---000---
RECROSS- EXAM NATI ON OF DEPARTMENT OF FI SH AND GAME
BY DELTA WETLANDS PROPERTI ES
BY JOSEPH NELSON

MR. NELSON: | am | have a couple questions for
Ms. McKee. You were asked to explain why you used the
ten years out of the ten worse years -- the highest
i mpact years in your analysis rather than a full seven
year anal ysi s.

Isn't it true that Jones and Stokes | ooked at
the effect of the --

M5. MURRAY: Excuse nme, that was not part of
redirect.

HEARI NG OFFI CER STUBCHAER: There was testinony
showi ng the ten years on redirect. There was an exhibit
that went up there that showed the ten years. But the

statement that you referred to, M. Nelson, | think was
fromthe direct.
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MR, NELSON: | will confine it to the table which
she provided which is the averages of actual operating
nont hs in which she shows 19 years in which Delta
Wet | ands di scharges for export in April. It's DFG 18.

Can you -- is it your testinmony that these are
the only years that should be anal yzed when | ooki ng at
the affects of the project in April?

DR. McKEE: It depends upon what paraneter you're
trying to evaluate. And the purpose of this overhead was
to just show all of the years in which you were exporting
in the nonth of April. There are other -- actually,
yeah.

There are nonths also in this colum when you
are doing releases for outflow and there are other nonths
whi ch are not shown, because they weren't relevant,
necessarily, to the export infornmation that I was tal king
about. So obviously if you were going to | ook at the
af fect of release of outflow you'd need to |l ook at all of
the years in which you were nmaking rel ease for outfl ow

However, when | |ooked at the data | did not use
this nunber here which is the average only of the exports
under pre-project conditions for the years you m ght
predict you m ght do additional exports. | used the
seven year record. And | was sinmply using this to show

how -- dependi ng on how you wanted to average your data
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how you coul d have dramati c changes in your fornula.

HEARI NG OFFI CER STUBCHAER: | know we - -

MR NELSON: It is DFG 18.

HEARI NG OFFI CER STUBCHAER: All right. Thank you.

Ms. McKee, is it your testinony that you don't
need to |l ook at all 70 years when anal yzi ng di scharge
affects for the project in April?

DR. McKEE: No.

MR. NELSON: Did you -- does that table include
what Delta Wetl ands di scharges woul d be under the final
operations criteria?

DR MKEE: This is under the terns of the State
Bi ol ogi cal Opi ni on.

MR. NELSON. Did you -- in preparing this chart did
you consi der what Delta Wetlands' di scharges for export
in April are under the final operation's criteria?

DR MKEE: Yes. There is another set of data that
was provided by the consultant to the Board, Jones and
St okes, which is the ESA table and it's exactly the sane
spreadsheet, but it just shows project affects under the
final operations criteria.

MR. NELSON: Are you aware that out of 19 years
that you noted that Delta Wetlands is discharging for
export under the final operations criteria Delta

Wet | ands' s di scharges for export -- excuse nme, under the
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final operations criteria Delta Wtlands is discharges
for export in 14 of those 19 years would be exactly the
sanme as those discharges for export under the CESA

Bi ol ogi cal Opi ni on?

DR McKEE: | don't have a table in front of ne.

So | would have to take your statenent as true and
correct, but | can't -- | can't say anything without
seeing the tabl es side-by-side.

MR. NELSON: And when you -- you put in the
wat er-year type in those nonths, right, in the CESA the
m ddl e colunmm. Did you | ook in developing this chart and
actually putting in the actual outflow for April in those
years?

DR. McKEE: Warren Shaul created this data. Al of
this is just printing off a couple of colums. And al
of this information was put in there by Jones and Stokes.
I"mjust printing off a couple of colums to show you.

MR. NELSON:. And in analyzing the project over a
seven-year period for the nonth of April, or any other
month, in looking at the affects of the project is it
necessary to | ook at other paraneters such as outfl ow and
ot her hydrol ogic conditions to deternine what the actua
affects are?

DR. McKEE: W | ooked at outflow, inflow, Od and

M ddle River flows, Q West, exports, percent of
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Sacranmento River diverted, percent East Side of channels
diverted, all of the information that Jones and Stokes
provided in this spreadsheet.

And, yes, we |ooked at all of themtogether. W
did not just |ook at one paraneter in isolation by
itself. And we also | ooked at the rel evant frequency of
this project's operation both under ternms of the State's
Bi ol ogi cal Opinion and the Federal Biological Opinion

MR, NELSON: In -- in relation to the relative
frequency when Delta Wetlands is actually diverting, or
actual ly discharging, did you then conpare that to the
out fl ow and hydrol ogi ¢ conditions that exist when those
operations are occurring? For exanple, in 1957 did you
| ook at what the outfl ow was when those exports were
occurring?

DR. McKEE: Yes.

MR. NELSON: Did you consider that an inportant
paraneter to | ook at instead of sinply | ooking at the
percent change in the actual exports that occurs?

DR. McKEE: | believe that the purpose of ny
testinmony with these charts was to di scuss averagi ng
periods. And | was not discussing the rel evancy of any
gi ven paranmeter to other paraneters that | didn't present
on this table at this tinme.

MR. NELSON: Is it your understanding that -- |
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will go back then to ny last question: Is it your
understanding that Delta -- that -- I'"'mtrying to format
this the right way.

In devel opi ng the averages and | ooking at a
70-year period, do those averages, whether they are taken
on a nonth-by-nmonth basis, a year basis, or sone other
averagi ng period; isn't it true that they have to be
taken into context of what other overall conditions
exist?

DR. McKEE: Yes. | think that was the purpose of
nmy pointing out that | believe that it would be nore
informative to the Board and to M. Stubchaer if this
i nfornati on was broken out al so by water-year type to
show when operations mi ght occur

And, certainly, when you | ook at things
according to water-year type, you would be getting that
flavor for what were the outflow conditions like relative
to the changes in |lower San Joaquin River flows, relative
to the percent of Sacranento River inflow by water-year
type. So, obviously, there might be a greater inpact
with a snaller change in one of these paraneters if it's
a dry year than with a larger change in a wet year

MR. NELSON: Isn't it true that even given those
paraneters classifying the water-year type that water

availability, outflows, and hydrol ogic conditions can
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vary nmonth-to-nonth even in a certain water year?

DR. McKEE: | would have to take your word for
that. |'mnot a hydrologist, but just as a hunman bei ng
|'ve seen that occur, just like the March mracle.

MR. NELSON: Thank you. | have no other questions.

HEARI NG OFFI CER STUBCHAER  Okay. Anyone el se
ot her than staff?
M. Moss.
MR. MOSS: Richard Moss for PGRE. M. Stubchaer,
if I could just go off the record for a nonent.
MR. STUBCHAER:  Yes.
(OFf the record from1:04 p.m to 1:05 p.m)
---000---
RECROSS- EXAM NATI ON OF DEPARTMENT OF FI SH AND GAMVE
BY PACI FI C GAS AND ELECTRI C
BY RI CHARD MOSS
MR. MOSS: | have a few questions for
Dal e Sweet nam please, on your favorite subject, Delta
snelt. Is it your testinobny, M. Sweetnam that it is
presently inpossible to do accurate realtime nonitoring
for Delta snelt |arvae?
MR, SWEETNAM On a realtine basis for the |arvae,
yes. W are attenpting to do realtine nmonitoring on

adults, but it's very difficult. And we -- we are
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attenpting to do realtime nonitoring for salnon as well.
But for winter-run because they are so rare the chance of
encountering a salnmon in our very small net -- nets that
we use are very rare. So the chances of detecting when
Delta smelt, or winter-run salnmon are in the estuary it's
very difficult.

MR. MOSS: You may have in part answered this but:
At what life stage, if any, of the Delta snmelt is it
possi bl e to conduct realtine nonitoring?

MR. SWEETNAM | shoul d probably back track
because we are attenpting to use nonitoring of larva
Delta snmelt to nonitor diversions at North Bay Aqueduct.
The problemis that you can't get that information on a
realtinme basis. It takes about 72 hours to process that
i nformati on.

So it's not really a realtine nonitoring. W've
coined it as recent-tine nonitoring, because you can't
process the data on a realtine basis to get it back to
the operators to actually make changes in operations on a
realtime basis. So -- and that's sort of like the
context of howrealtinme monitoring is nowin effect in
the Delta.

MR MOSS: Did you say that there were only two
persons who can accurately identify Delta snelt |arvae?

MR. SWEETNAM Right. Actually, two parties.
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MR MOSS: Two parties?

MR. SWEETNAM Basically, there is a consultant
that we use for identification to confirm our
identifications and we have staff people at Fish and
Gane.

MR MOSS: | was going to say: W are they and
where are they | ocated?

MR. SWEETNAM  Actually, one is on our staff. W
have staff that's been trained in identification. And
M. Johnson Wing, who's a consultant and actually is who
P&E uses.

MR MOSS: | just wanted to see if we were tal king
about the same individuals.

M5. MURRAY: You're hiring the right guy.

MR. MOSS:  Yes.

MR. SVWEETNAM And he charges about 80 to $90 a
sanmple. So the cost of processing and identifying those
fish if you are sanpling 20 sanples a day you can see how
that may be a very lucrative business, very boring, too.

MR. MOSS: @ ven what you' ve said and what is known
about the nmonitoring, do you think that the 72-hour
mnimmis about as lowas it is going to go in terms of
reporting the nonitoring back with feedback to the
operat ors?

MR. SWEETNAM In terns of larval information, yes.
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We are trying to get adult data within the sanme day,
within 24 hours, but that has problems as well.

MR MOSS: Is it correct in your -- in your
redirect testinony that you gave the opinion that you
think that the nmonitoring for Delta snelt as proposed in
the Delta Wetlands Project is either unfeasible, or
nonpractical, or what?

MR. SWEETNAM Well, | was just -- the way | would
express concern is the way it's witten out, if you're
adaptively managing to reduce exports within 24 hours
it's not going to work. The proposal that Delta Wtl ands
has is that it's sort of open-ended. And we're still --
it's a prelimnary stab at nonitoring. So | think
it's -- inthe final wording it says that they wll
consult with Fish and Ganme and Fish and Wldlife Service
to come up with a plan that's approved by everybody.

MR MOSS: So that's a work in progress then?

MR SWEETNAM  Correct.

MR. MOSS: Thank you.

HEARI NG OFFI CER STUBCHAER  Okay. Anyone el se?
Staff?

M. Sutton.
/1
/1

---000---
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RECROS- EXAM NATI ON OF DEPARTMENT OF FI SH AND GAMVE
BY STAFF

MR SUTTON. M. Sweetnam just for clarification
you' ve di scussed realtinme versus recent tine. And what
is your definition of "realtine"?

MR, SWEETNAM It's sort of a loose term It's
sort of one of those but -- | don't -- as significance it
has a different nmeaning to different people. | was
trying to come up with a good term Meani ngful nay be
anot her exanpl e.

There is a process that is going on currently in
the Delta called realtime monitoring. Although, that
information is trying to be presented to interested
parties within 24 hours. So, in essence, it's
sem -realtine as well. If you get it to the point of
maki ng decisions. W were considering in the nam ng of
that project that realtine was within 24 hours. Trying
to get the information to the people that would nake the
adapti ve managenent change in operations |ike SWPRC
within 24 hours. And we were using that as realtine.

MR, SUTTON. So, in essence, realtine is -- is
whatever tinme it takes to turn the information around?

MR SWVEETNAM  Exactly.

MR, SUTTON: In the case of a --

MR. SWEETNAM And it may be really |ong.
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MR. SUTTON: Yeah. | was going to say in the case
of a flow nmeasurenent it can be essentially
i nst ant aneous.

MR. SWEETNAM Ri ght.

MR SUTTON: And in the case of Delta snelt |arvae
it's 72 hours is the functional realtime nonitoring
m ni mum t hat you have right now, is that correct?

MR, SWEETNAM Ri ght.

MR. SUTTON: Thank you. This is a nore genera
guestion to anybody who can answer this. W've had a | ot
of testinony and exhibits here about different
percentages and tine of export and how nuch -- inpacts
and that sort of thing.

And earlier M. Wernette indicated when | asked
hima question that in the absence of topping off there
was about a 13-percent inpact on the yield of the -- of
t he average annual 154,000 acre foot average annual yield
of Delta Wetlands under the Federal BO s.

The question that I'mtrying to get -- and naybe
this isn't appropriate under redirect, but you m ght want
to consider it, |I think you tal ked about doi ng sone
rebuttal, but let ne ask you and see is this:

We know what the inpact is, or we have an
estimate of what the inpact is on project yield. Wat,

on the other side of the coin, over the average -- over
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the 70-year average annual hydrol ogy and operations of
the project, what is the average increase in protection
or conversely decrease in |oss, whatever neasurenent you
wish to use, for Delta smelt and winter-run sal non under
the -- under the reasonabl e and prudent neasures proposed
in Fish and Ganes's BO? W've got half the equation
what's the other half?

MR. SWEETNAM |'I| take a stab, my first
inclination for Delta snelt a 70-year average that
woul d -- you would include the affects on the 70
generations of Delta snelt, because they only live one
year. So in terns of the inmpact, it's hard to -- for
Delta snmelt to go through a 70-year average when it's
only living one year. | nean, this is froma biol ogica
st andpoi nt .

MR. SUTTON. But there -- if | may interrupt, but
there is with the measure you propose there is presumably
sonme neasurable difference between the level of
protection, or the anpbunt of |oss ascribed to Delta snelt
under the Federal BO s versus Fish and Ganmes' BO. And
that's the number I'mtrying to get.

MR SWEETNAM | think Frank has the answer for
you.

MR. WERNETTE: The bi ol ogi cal opinion has a couple

of percentages that M. Nel son discussed this norning
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with respect to diversion effects where the biol ogical
opi nion reduces diversion effects by 50 percent for both
winter-run and Delta snelt. And that's in conparison of
the project as proposed in the Draft EIR

When you | ook at the nmeasures in the final
operating criteria, they also reduce inpact of diversions
fromthe proposed project in the EIR But in our
cal cul ations, those reductions are 25 percent fromthe
base project for winter-run. And about 30 percent for
Delta snmelt. So that the reductions in terms of reduced
i mpacts i s about doubl e what the reasonabl e and prudent
nmeasures of the biol ogical opinion.

MR. SUTTON. Are those just the reasonabl e and
prudent measures, or with the other conservation neasures
i ncl uded?

MR. WERNETTE: W th the reasonable and prudent
measur es.

MR SUTTON: Only?

MR. VERNETTE: That's correct.

MR. SUTTON: Thank you.

HEARI NG OFFI CER STUBCHAER: Is that it?

VR, SUTTON: Yes.

HEARI NG OFFI CER STUBCHAER: M. Canaday?

MR. CANADAY: No questions, sir.

MR. STUBCHAER: Anyone el se?
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I just have a coupl e questions regarding these
Delta snmelt larvae, just mainly for ny educati on and not
to influence the decision

How |l arge are the Delta snelt |arvae?

MR. SWEETNAM  They hatch at about five mllineters
so about the size of a tic-tac.

HEARI NG OFFI CER STUBCHAER:  Can they sw nf?

MR. SWEETNAM They -- they can swm in essence,
not very well. They're considered planktonic for the
first two, or three nonths, or so.

HEARI NG OFFI CER STUBCHAER: |Is the North Bay
aqueduct pumping plant at the end of kind of a dead-end
sl ough?

MR. SWEETNAM Ri ght.

HEARI NG OFFI CER STUBCHAER: So if they're in the
sl ough what nobves them out other than tidal action?

MR. SWEETNAM O exports nove them up.

HEARI NG OFFI CER STUBCHAER: Yeah. Yeah. |If the
punping is stopped, will they be there for quite a while?

MR. SWEETNAM  They can be, yeah. And the current
restriction for North Bay Aqueduct is that when we
determne that there is presence of Delta snelt in the
system and it's a very strange cal cul ation, because it's
a wei ghed average between three stations. One is close

to the punps and one is farther away. And the one
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farthest away gets weighed less. So it's sort of a
wei ghed average of these stations.

They're restricted to 65 csf for a five-day
period. So, in essence, we have five days to -- that
their punmping is reduced. And in those periods we are
additionally nonitoring. So it keeps going that the
five-day period stays on until there are no nore Delta
snelt present.

HEARI NG OFFI CER STUBCHAER: So they're all punped.
Okay. Thank you. That concl udes the
recross-exanm nation. Do you wish to offer exhibits?

MS5. MJURRAY: Yes. | wish to offer DFG Exhibits 1
t hrough 18 into evidence.

HEARI NG OFFI CER STUBCHAER: (Okay. Any objections?
Seei ng none, they're accepted into evidence. Thank you
for your participation.

MR, SUTTON: Excuse nme, M. Stubchaer?

HEARI NG OFFI CER STUBCHAER  Yes.

MR. SUTTON. For bookkeepi ng purposes, there's been
several exhibits introduced by Delta Wetlands during
cross-exam nation that have not been formally offered
into evidence. Those would be Exhibits 34 -- Delta
Wet I ands 34, 35, 36, and 37. | would like to know if you
want to get that taken care of now.

HEARI NG OFFI CER STUBCHAER: Yes. Ms. Schnei der, or
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anyone, do you wish to offer then?

MS. BRENNER: Sure. Delta Wetlands would like to
offer into evidence DW34, which was M. Krasner's
techni cal paper; DW 35 which was the conparison of the
table, the State and Federal biol ogical opinion; 36, DW
36 was the Lower Sacranento River Entrainment |Index data
set that M. Nelson used during his cross-exam nation.
And DW 37 was Frank Wernette's interpretation of the
percentages on table five that M. Nel son and
M. Wernette discussed yesterday afternoon. W'd like to
of fer those into evidence.

HEARI NG OFFI CER STUBCHAER: Are there any
obj ections? Seeing none, they're accepted.

MR. SUTTON: Thank you.

HEARI NG OFFI CER STUBCHAER: | think everyone is
worn out. Ckay. Next, we will have rebuttal testinony,
and if we stick to the same order it will be Delta
Wetl ands first.

M5. SCHNEI DER. M. Stubchaer, may we sit here and
bring up one witness at a tine?

HEARI NG OFFI CER STUBCHAER  Yes.

M5. SCHNEI DER: Thank you.

HEARI NG OFFI CER STUBCHAER: How much tinme do you
expect you'll need?

MS. SCHNEI DER:  We have substantial rebuttal
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testinmony. W estinmate that it will take between --
about three hours. | have two new witnesses for Delta
Wetl ands. Dr. Al ex Horne and Doctor -- or
M. Robert Korslin. For the record, that's spelled
Horne, HO R-N-E; and Korslin is K-ORS-L-I-N

And we need to have these two w tnesses sworn
in, because they were not here previously, and enter
their resumes for the record as new exhibits -- introduce
them as two new exhibits now before | start.

HEARI NG OFFI CER STUBCHAER: \Where are they? Are
they in the audi ence?

M5. SCHNEI DER: They are in the audience, Dr. Horne
and M. Korslin.

HEARI NG OFFI CER STUBCHAER: (Okay. | recogni ze --
yeah. Please, raise your right hand. You promise to
tell the truth in these proceedi ngs?

DR. HORNE: Yes.

MR. KORSLIN: Yes.

HEARI NG OFFI CER STUBCHAER. (Okay. The witnesses
may be seat ed.

/1
/1
/1
/1

---000---
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REBUTTAL TESTI MONY

DELTA WETLANDS PROPERTI ES

BY ANNE SCHNEI DER

MS. SCHNEIDER: The first resune is for Dr. Horne.

W have copies for the Board and for the parties. That

woul d

for M.

and parti es.

39.

testi mony,
foll ow right
Jones and St okes.

proceed with Dr.

be Exhibit -- Delta Wetlands 38. And the second is

Korslin. And we al so have copies for the Board

And that woul d be Delta Wetl ands Exhi bit

I think to give you a sense of the rebuttal

M. Hultgren, M. Forkel

M. Vogel .

M . Stubchaer,

, M.

the order that we intend to
nowis to start with Dr. Brown who's with
And then when he's conpleted to

Kavanaugh, Dr. List, Dr. Horne,

Korslin, M. WNarine, and

MR. MADDOW  Excuse me. M. Stubchaer, can | just

ask Ms. Schneider to repeat that?

Dr. Brown, Dr.

M5. SCHNEIDER: Certainly. The order will be

M. Hultgren, M. Forkel

and M

here.

. Vogel. And so,
We'll start with
Good afternoon,

DR BROWN: Hell o.

, M.

Dr .

hi m

Dr.

Kavanaugh, Dr. List, Dr. Horne,

Korslin, and M. Marine,

Brown, would you cone up

Br own.
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M5. SCHNEI DER: Testinbny has suggested that export
adj ustments should be made by your DeltaSCS Model . That
when they were made, they were unrealistic because nost
of those additional exports could not be nade because of
demand in storage linits.

Can you clarify your testinony and respond to
t hat comment ?

DR BROMN: Yes. |I'd like to refer to Figure 3A-5
fromthe Draft EIR'EIS. This is showing the nonthly
Delta outflow after the DeltaSOS Mddel has nade the
adj ustnents bringing the sinulated exports up to full
al | owabl e exports.

I've already testified that this is done in
order to protect senior water rights, and al so protect
the State and Federal operations. Wth this -- what |I'm
wanting to say along with this figure is that this figure
of monthly Delta outflow in this case conpared to that
requi red under the 1995 Water Quality Control Plan
objectives is, in essence, the entire analysis that al
of the other subject areas follow after

And so what we have been descri bing throughout
the proceedings is whether water that is not required by
the Water Quality Control Plan objectives would be
al | owabl e under the Delta Wetlands Project.

In the event that the adjustment to full exports
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could not be nmade under actual operations because there
is a storage limtation, or a demand linitation, that
woul d nmean that exports are |less; and, therefore,
outflows are nore during that nonth being simulated. And
that would, in essence, reduce the environmental affects
that we are | ooking at.

So what |'mwanting to say here is that these
adj ustnments, which are made in the SOS to full possible
exports al so assure that the maxi num potenti al
environnent al affects have been anal yzed. And so we are
agreeing that in actual operations sonme of the exports
simul ated may not have actually occurred, because there's
not location to put the water during that nonth.

M5. SCHNEI DER: Testinbny suggested that the
reduction in no-project Delta Wetlands agricul tura
di versi ons and possi ble new Delta Wetl ands diversions to
refill storage |ost to evaporation were not properly
si mul at ed.

Can you revi ew your nodeling assunptions to
clarify how you addressed these paraneters?

DR BROWN. Yes. As we have indicated, the Delta
Wt | ands i sl ands cover about five percent of the Delta
| oWl ands. And so the total consunptive use presently
occurring in the Delta woul d be reduced by that anount of

present diversions in consunptive use. But that then has
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to be adjusted by the assumed use of water on the habitat
i sl ands.

The amount of consunptive use that the DeltaS0OS
Model has adjusted, or reduced is approximtely 25,000
acre feet. And this reduced consunptive use and
diversion in the SOS Mddel is first available for
possi bly increased export under the Water Quality Contro
Plan. And, indeed, it has been testified often that
reduction in consunptive use is subsequently exported by
the State or Federal projects. But in other nonths, if
the export to inflowratio is already controlling the
maxi mum di versions to the State and Federal projects,
then this reduced consunptive use would increase the
Delta outfl ow

Now, under the SOS nodeling of this new water
right application, in sonme of those nonths where there is
additional water now in the Delta that is not being
exported, sonetinmes the project under its reservoir
di versi on and storage operations would divert that water
that, in essence, was given up fromthe present no-action
condition, or no-project condition.

So this anpunt of allowable diversions under the
assuned rul es for project operation under the new water
right is already included in the SOS sinulation. And,

for example, is already a part of the 154,000 acre feet a
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year average export possibility that is simulated under
the final operating criteria.

M5. SCHNEI DER: So, in other words, you have
al ready simul ated diversions as part of the 154,000 acre
feet that would repl ace evaporative | osses?

DR. BROMN: That's right. W mght show just one
exanple of it. W're just going to |l ook at the top line.
Is it just happens that in 1922 --

HEARI NG OFFI CER STUBCHAER. Pl ease identify.

DR BROMWN: Yes. This is Table 2C fromthe Delta
Wet | ands Exhibit 4, DW4. And this is showi ng under the
final operating criteria -- and as you recall project
rul es under the final operating criteria there are no
di versions allowed in April or May.

You can see that in the end of March 1922 water
year the project was full with 238,000 acre feet.
Evaporation of 4,000 acre feet in April, 7,000 acre feet
in May, and an additional 7 in June, would have left the
reservoir islands at 220,000 acre feet.

But in June because the exports were already at
capacity, the released water that's not being used for ag
diversion is available for diversion under the reservoir
operation criteria. And in June a diversion that all ows
the project to refill to full storage capacity is

si mul at ed.



CAPI TOL REPORTERS (916) 923-5447
2183



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Al t hough this exanmple occurs in 1922, it is not
very often allowed under the new rules, that is the
evaporation refill occurs in 1922, but does not occur in
many of the years. So that's the end of ny answer on
t hat .

M5. SCHNEI DER: Looking then at June and July, what
estimates did you use in your nodeling of Delta Wetl ands
no- proj ect di versions conpared wi th diversions under the
final operations criteria for June and Jul y?

DR. BROMN: Ckay. |'mreferencing another table
fromthe EIR  This time it's Table Al-8, it's also
included in ny testinony. This is the assuned
nont h- by-mont h accounting of the different water use
terns within the project islands under existing, or
no- proj ect conditions, and al so under the habitat
nmanagenent .

And just to summarize, in June and July this is
the evaporation in inches. In July it's approxi mately
six inches, that will nake it easy for us. Six inches or
a half a foot distributed over the 20,000 acres under
no-project is approximately -- sorry, |'mlooking at the
wrong nunbers.

That is the evaporation. However, the actua
di versions, the applied water gets to be al nbst a foot,

because the assunption is that the irrigation efficiency,
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t he amount of water applied conpared to that evaporating
is relatively lowin the |ow ands. And so the assunption
is that there is alnost a full foot of water being put on
to the 20,000 acres. So 20,000 acre feet in July.

Under the final operating criteria where these
diversions to refill evaporative |osses are sinulated on
occasi on, the long-term average for both June and July is
on the order of 2,000 acre feet.

So where the agricultural diversions right now
are a little less in June, 15,000 acre feet, about three
quarters of a foot and a full foot, or al nbst 20,000 acre
feet in July, these nonths the diversions under the
proposed project would be reduced to about 2,000 acre
feet each.

M5. SCHNEI DER: Testinbny suggested that the
Del t aSOS Mbdel was not accurate, because the effects of
Delta Wetl ands Project operations on upstream CVP and SWP
reservoirs was not simulated using DARSIM  Wul d you
descri be how your nodel sinulated Delta Wetlands's
operations to respond to those issues?

DR. BROMWN: Yes. The DWRSI M Model which is the
Department of Water Resources's sinulation of the entire
Central Valley area does not include an in-delta storage
facility. And it does not, therefore, have rules for

operating such a facility in conjunction with the
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exi sting upstreamreservoirs and Delta export punps.

And so we could not do which -- could not use
t he sane procedure which was used by Contra Costa,
because Contra Costa's diversions fromthe Delta are a
specified in -- input to the DARSIM Model. And so once
t hey reoperated under Los Vaqueros's revised operation
they could rerun the DWRSI M Model inputting this
di fferent denand sequence.

Since an in-delta reservoir facility is not part
of the DWRSIM Mobdel we could not use the DARSIM  And
this is what required us to operate the Delta Wetlands as
though it was an independent project operating only when
the State and Federal facilities could not have taken the
wat er for diversion and only when punpi ng capacity woul d
not have al ready been used by the State and Federa
facilities. So it is operated i ndependently without
interfering with the State and Federal projects.

M5. SCHNEI DER: There is al so testinony suggesting
that the Delta Wetlands Project is inconpatible with the
CAL/ FED alternative solutions to existing issues. And
that Delta Wetlands Project would not be operated in
coordi nation with existing CVP and SWP facilities to
satisfy the '95 plan objectives.

G ven your nodeling assunptions, including your

daily operations investigations, can Delta Wtl ands
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operations be coordinated with existing and future Delta
operati ons?

DR. BROMN: Yes. W think it can be. W have an
appendix in the EIR that's Appendix A-4, and it explores
these issues related to the actual day-to-day operation
of a facility if it is granted a water right, and how
t hat operation on a day-to-day basis could be
acconpl i shed, again, without interfering with the State
and Federal facilities, or their operations.

The CAL/FED OPS Group, which | guess nost people
know, has been operating with a series of nonthly
neetings for alnost three years now, is one of the
mechani sns that allows the project operators to explain
what has been happening, and what is projected to happen
Fish and WIdlife agencies, of course, are present and
voi cing their concerns, and the results of the near-tine
noni t ori ng.

And given such a precedent in recent tinme, the
idea of adding in a new facility with its specific
operational criteria, certainly, seens feasible. And
this was assumed in the environnental analysis that this
coordi nated operation would, in fact, be acconplished.

M5. SCHNEIDER: I n your various anal yses, have you
eval uated the water supply affect of Fish and Ganes's

proposed nmeasures for the Delta Wetlands Project?



CAPI TOL REPORTERS (916) 923-5447
2187



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR. BROMN: As part of the consultation that was
goi ng on, we were asked by State Board staff to evaluate
the effects of the proposed Fish and Gane neasures. Now,
this was based on the March version of the Fish and Gane
proposals. And there are a few changes that have been
made since then.

But based on -- with nany of the sanme additiona
restrictions that are requested by the Fish and Gane
proposal, we sinulated with the sanme DeltaSOS Mbdel and
the nunbers are this: The final operating criteria was
simul ated to have an average diversion of 196,000 acre
feet and an average export of 154,000 acre feet.

When we sinulated the prelimnary set of
criteria -- this would be the March version of Fish and
Ganes's criteria, this allowed for the same set of
hydr ol ogi ¢ conditions, diversions of 160,000 acre feet,
exports of 106,000 acre feet, with approximtely 18,000
acre feet going to Delta outfl ow under the various
percentages that were in the Fish and Gane's proposal for
envi ronnent al wat er

The 106, 000 woul d, therefore, conpare the Fish
and Gane a 106,000 acre feet per year of exports would
conpare to the 154 that is sinmulated under the Federa
opi nions of the final operating criteria.

M5. SCHNEI DER: Various testinobny suggested that
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Jones and Stokes's eval uations of Delta Wtl ands

hydr odynam ¢ and salinity effects were inconplete and
i naccurate and involved a series of nbdels that were
uncertain and unreliable.

In your opinion, are your assessnent nodels and
conparative results accurate and reliable?

DR. BROMN: Yes. I'mreferring to Figure 3-1 out
of the Draft EIR -- which rather than try to get all the
details is sinply a representation that there was a whol e
series of nmonthly assessnent nodels that were previously
avai |l abl e, or that were developed for this specific
envi ronnent al assessnent.

For exanple, the DeltaSOS that we' ve been
tal ki ng about, the daily SOS which was used to eval uate
t he day-to-day operations that -- that would occur, or
how woul d daily operations occur, the RNA Delta
hydr odynami ¢ and salinity nodel, the effect of Delta
outflow, which is sinilar to the G Mbdel devel oped by
Contra Costa, the Delta DAY which is drai nage water
quality fromthe Delta agricultural areas conpared to
what the proposed project would di scharge, a Water
Treat ment Pl an Moddel of trihal omet hane production
devel oped for the Environnental Protection Agency, and
the Delta Move Model, the nane -- the nonthly transport

is just a -- was the Delta Mve Mdel that we've had sone
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di scussion of recently. Al of these nbdels are
connected together in the assessment.

And ny point here is that at every opportunity
t hese nodel results are conpared to avail able data
whet her it be actual flow data such as day flow, the
approxi mately 25 years of continuous electrica
connotativity data from about 25 stations throughout the
Delta, all of the MAQJ channel data related to THM s, al
of the Delta islands drainage investigations fromag
drains, the denonstration wetland experinment, and then in
the fisheries area actual fish abundance criteria.

So the -- the basic approach is to develop a
series of connected nodels, but to test the nodels with
the available field data at every opportunity. And we
think this has provided a reliable assessnment approach

M5. SCHNEI DER: There was testinmony that suggested
that tidal mxing and transport processes in the south
Delta channels were conplex. And the effects of Delta
Wet | ands di scharge were difficult to anal yze.

Do you agree with that?

DR. BROMN: | certainly agree that the tidal flows
and m xi ng exchanges in the Delta are conpl exed. But as
CUMA Exhibit 8 denbnstrates for us, they are not beyond
our under st andi ng.

M5. SCHNEI DER: Russ, you're referring to Figure 1
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from CUOM Exhibit 87

DR. BROMN: Yes, | am This particular result is a
simul ati on done for CUWA indicating how nuch of the Delta
Wet | ands di scharge water woul d reach the various intakes
for either Delta diversions, or Delta exports.

The flow conditions that were sinmulated here had
a Delta Wetl ands di scharge of approximately 3500 and a an
export -- total export including the Delta Wtl ands
di scharge of sonmething |ike 11,000. The percentage of
Delta Wetlands discharge to the total export is
approxi nately 30 percent.

The mitigation nmeasures that we are suggesting
for controlling the allowable effects of Delta Wtlands's
di scharge water on export water quality are confirnmed by
this detailed 15-nminute simulation of tidal mixing and
exchange.

They're confirned in the sense that after a
nunber of days the anpbunt of Delta Wetl ands di scharge
wat er reaching either the Tracy, or Cifton Court intake
was approaching the 29 percent, which is the Delta
Wet | ands di scharge flow t hat day.

This illustrates that a relatively sinple method
of using just the fraction of the total exports that's
being contributed by the Delta Wtlands di scharge

provides a reliable and easily understood approach to
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controlling the total concentration increase at the
Delta, which would be a function of the nitigation
standards that are placed on the water right permt by
t he Board.

And so although the details of tidal nixing and
exchange are quite conplex, the overall effect is quite
easy to understand. And that -- in that the source of
Delta Wetl ands water reaching the export is approxinmately
equal to the discharge volune conpared to the tota
export volume during that tine period.

M5. SCHNEI DER. Thank you. |In a nore genera
sense, how were specific results fromthe hydrodynanic
nodel s used in the water supply/water quality and fishery
assessnent nodel s?

DR. BROMN: As the previous figure we had up, 3-1
i ndicated the results fromthe hydrodynani c nodel in a
sense were sumari zed and included in many of the other
nodel s. The hydrodynam cs gave us the -- sorry, the
hydr odynam ¢ nodel s i ndicated what the different channe
flow splits were. Once those were deternined, the
results fromthat nodel was included in the DeltaS0OS
Model , which then calculates the flows in the channels
usi ng those hydrodynami cally determ ned flow splits.

The seawater intrusion effects, in addition

whi ch were found during the hydrodynani ¢ nodel i ng were
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included in the effected Delta outflow nbdeling as a
rel ati onship between salinity at some |ocation and
outflow. And those sane outflow salinity rel ationships
are included in the Delta DM to estimate the anpunt of
seawat er intrusion reaching the Delta | owl ands in the
export locations each nonth as a function of Delta
out f 1 ow.

And then the Delta Move Mdel that's been
described in the previous testinony, included the tida
exchanges that were cal culated in the hydrodynan c nodel,
those were included as exchanges in the nonthly Box Mde
that we call Delta Move. So at every opportunity the
results of the detail hydrodynanic nodel, the results of
that nmodeling were included in the nonthly assessment
nodel s that are used for each of the resource topics.

M5. SCHNEIDER: | have a question about Delta nove.
There's been discussions about Fish and Gane's use of
M. Shaul's Delta nove data. M. Starr from Fish and
Gane said that he nunerically conmbined the four boxes in
the Delta Move Model

Can you comrent on Fish and Ganes use of Delta
nove data?

DR. BROMN: | can explain what the Delta Move Mde
does, which nay hel p you understand what Fish and Gane

di d.
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M5. SCHNEIDER: This is a new exhibit before you
start, Dr. Brown.

We woul d introduce it into evidence. W have
copies for the Board and the parties. It would be
Exhi bit DW40. Wuld you explain how you devel oped this
nodel, this figure --

HEARI NG OFFI CER STUBCHAER: Can you move that to
the right so we can see that figure. Thank you

M5. SCHNEIDER: Dr. Brown, could you briefly
explain where the information came fromto develop this
figure?

DR. BROMN: Yes. These are nmonthly results from
the Delta Move Model for the sequence of nonths from
1967, this will be water years, through 1991. This is
the -- just to show the 25-year period. | want to start
with trying to explain this with the Sacranento box.

The Sacranento Ri ver box which basically goes
between Collinsville up to about the Cross Channel, it's
that portion of the | ower Sacramento River. At the
begi nni ng of each nonth that water is tagged and then the
fate of that water during the subsequent nonth, or during
that nonth is followed. And at the end of the nmonth, the
Move Model estimates how nuch of the water has been
entrained in either ag diversions, or the State and

Federal punps, or Contra Costa's diversion, any of the
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Del ta diversions.

And you can see that during the irrigation
season of -- we're just looking at the first year, 1967
approxi mately 25 percent, or .25 as a fraction of that
wat er tagged at the beginning of the nonth in the
Sacranment o box has been diverted sonewhere in the Delta.
And the shaded is the results of the Sacranento box.

You can see that there are tines when virtually
none of the water beginning in that box will end up in a
diversion. This is very likely the nonths or periods
with a high outflow where there is essentially no
opportunity for the water originating in the | ower
Sacranmento River to be diverted anywhere in the Delta and
it is nmoving downstream

The San Joaqui n box, which will be a little bit
harder to see without colors, is the second line that's
often approximately twi ce as high as the Sacranento,
al t hough, sonetinmes it's the sane.

I"mjust indicating that on a nonth-by-nonth
basis there is large variations in how nuch of the water
starting in the |l ower San Joaquin, and this box would be
| ocat ed between the nouth of the Mkel ume down to the
confluence of the Sacranmento, if that water is tagged at
t he begi nning of each nonth and traced -- tracked through

the month. And the fraction of that water that is



CAPI TOL REPORTERS (916) 923-5447
2195



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

diverted somewhere in the Delta is plotted. And it is a
line that fluctuates |like the Sacranento and often is

hi gher than the Sacranmento, because the | ower San Joaquin
is closer and nore vulnerable to the nmajor diversion in
the South Delta.

And | am al so showing the Central Delta box.

The Central Delta box is -- includes Franks Tract, all of
dd River, Mddle River, and all of the South Delta
Channels, Grantline, and the Od River itself.

This water is very vul nerable during periods of
hi gh export. And often -- this is the high |ine, not the
boxes. And often in the sumer period with relatively
low inflows on the San Joaquin, or Sacranmento and
relatively high exports, the percent of water that starts
in the Central Delta at the beginning of the nmonth that
is entrained by the end of the nonth is relatively high,
reachi ng maxi nuns here of 90 percent.

And the fourth one is the Mkel ume River box.
The inflow to that box is the Mkelume River itself, but
the majority of the water is coming through either Cross
Channel, or Georgiana. So that box is all of the
Mokel ume Ri ver channels up to the Cross Channel. And
t he boxes are showing that the percent of water starting
there at the beginning of the nonth is sonetines the sane

as the Central Delta box. That is they're both
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predoninantly diverted. And sonetines it's |ess.

But these are the four different boxes that are
tracked for the Delta snelt. |In Warren Shaul's anal ysis
he uses only the Mkel ume box entrai nment on a
nont h- by-nmonth basis to conbine with this the nonthly
timng of the winter-run population that's assunmed to
cone up with his annual index.

So the Move Model, to sumari ze, is tracking the
fate of water beginning in these four boxes in the Delta.
And that is the end of nmy explanation. From here what
the Fish and Gane actually did with this, these four
different tine series of nonthly fate of water begi nning
in these four boxes, | amnot yet clear on.

And we'll do that last figure. |'msure that
figure was too much for all of us. This is sinply a
sunmary using the no-project case where we will have full
exports going for the entire --

M5. LEIDIGH: Could you identify --

DR. BROMN: Sorry. This is Appendix A to Figure 3,
Appendi x A to the biologic assessnment which is included
in the Draft EIR EI' S docunents, Figure 3 from Appendix A
This is sinply a sunmary.

The four boxes that we were | ooking at, the
Central Delta, if we just average for the entire period

with full exports simulated we find that on average --
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not taking into account the nonth-by-nonth pattern that
was there, but just the averages, 80 percent of the water
beginning in the Central Delta at the beginning of the
nonth is diverted, or entrained by the end of the nonth.

For starting in the Mkel ume box the nunber is
| ess, but still 60 percent on average of that water
wi thout regard to which nonth we're tracking, is diverted
or entrained.

Water beginning in the | ower San Joaquin, since
it has two boxes that it has to nove through to get to
the punps and is often -- there is a flow at Antioch
nmovi ng water out of that box towards the confluence and
towar ds Sui sun Bay, a nuch | ower average entrai nnent, or
di version fraction. The |lower Sacramento is |lower still.

And for particles of water, or organi sns
vul nerabl e to the novenent entrai nment begi nning at the
confluence is less than five percent on average that
nakes it to a Delta diversion. So these are in a sense
the sunmary of all of the water supply information on
i mports and exports conbined with the hydrodynanic
i nfornati on on channel flows splits and tidal exchange
m xi ng that gives us this fate, or tracki ng assessnent
that is used as the beginning of the fisheries's
assessnent and eval uati on.

MS. SCHNEI DER. O those boxes shown on that
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figure, is one represented by the Cross Delta flow
par anet er ?

DR. BROMN: Yes. The tracking of the Mkel ume
River box is the results referred to by M. Shaul as the
Cross Delta fl ow paraneter.

M5. SCHNEIDER: 1s there a basis for conbining
t hese boxes?

DR. BROMN: The proper way to conbine information
about these four boxes is to decide how much of your
target species, that is the species that you are
assessing originates in each of these boxes, and then
of -- how much of the popul ation originates in these
boxes in each nonth.

And these are what Warren calls the distribution
coefficients. The total abundance of a vul nerable
popul ati on needs to be distributed by nonth and by box as
to their point of origin. Then the results fromthe Mve
Model can be properly conbined into an overall diversion,
or entrainment index.

M5. SCHNEIDER: Ckay. |'mgoing to nove to ag
drai nage and export water quality issues. There's been
testimony that has suggested that the export electrica
connotativity and di ssol ved organic carbon is generally
the result of agricultural drainage increasing the

observed Sacranento Ri ver concentrations.
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Is this an accurate description of the factors
controlling Delta export water quality?

DR BROMN:. | don't believe it is. There are nore
sources of water. And, therefore, potential sources of
both salinity and di ssol ved organi c carbons than sinmply
the Sacranento River. | want to refer to Figure C4-4
fromthe Draft EIR documents.

This figure is illustrating results fromthe
DWQ, the Delta Water Quality -- sorry, Drainage Water
Quality Mddel that was used for the assessment of DOC
and linked to the T -- trihal onet hane anal ysi s.

These are the nonthly observed connotativity
val ues for the Sacramento River. And the |ine would be
the assumed distribution that is based on a flow
regression during lowflow periods. Even on the
Sacranmento, the observed connotativity is higher than
during the periods of high flow when connotativity will
be I ower there is a range of between 100 and
approxi mately 250 on the Sacranento River itself. That
is the source quality of the Sacramento River varies as a
function of flow

And this can be included in the assessnent
nodeling and is. There is simlarly a -- and a nmuch
wi der range of observed connotativity for the San Joaquin

River. During periods of low inflowthe connotativity on



CAPI TOL REPORTERS (916) 923-5447
2200



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

the San Joaquin can be quite high. During high flow
peri ods the connotativity on the San Joaquin here in
units of .2, this is 200 m crosienens would conpare to
the quality on the Sacranento.

Only infrequently is the quality of the San
Joaquin equal to the Sacranmento, which nmeans that in the
assessment of export water quality it's quite inportant
not to lose track of the quality on the San Joaquin and
how much water on the San Joaquin is coning in. Coupled
with the fact that the San Joaquin inflowis largely
exported, that is al nbst always contributes fully to
exports, the percentage of exports originating in the San
Joaquin can be quite high.

And this is a second source of both
connotativity, or salinity and di ssol ved organic carbon
that must be considered in this assessnment strategy. The
third one is illustrating that for salinity there is a
substantial source of salinity originating as what we
call salinity intrusion. And this is a function of the
Delta outfl ow.

And so to begin the analysis of how nuch
additional salinity, or dissolve organic carbon has been
added within the Delta, we first need to -- carefully
need to account for these three inflows of salinity, or

di ssol ved organi c carbon represented on this diagram
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Because the agricultural drainage flows are not neasured,
the way that the Sacranento and San Joaquin flows are
measured we're left with sonme uncertainty as to the
magni t ude of the drai nage fl ow

W have very good neasurenents of the drai nage
water quality in recent years as part of the nunicipa
water quality investigation. But because we don't -- do
not have actual neasurenents of drainage fl ows, those
remai n uncertain. However, if we have these estinmates of
t he amount coming in on each of the rivers and the anount
of salinity fromseawater intrusion, we can use the nodel
to estimate what the export DOC and export chloride would
have been with just these river sources and w thout any
ag drainage. And then conpare that predicted export
concentration to what is actually observed. The
difference will represent the additional salinity, or DOC
contributed by the unmeasured source, that is the
drai nage fromthe agricultural areas.

And so conbining these four sources, and not
just the two, the Sacranento is inportant. The San
Joaquin is inportant. Seawater intrusion is inportant.
The fourth unmeasured term can be determnined by
di fferences in conparison to the neasured export
concentrations, which we do have a good record of.

M5. SCHNEI DER: There's -- there's been testinony
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t hat suggested that you relied solely on Delta Wtlands's
experiments that you conducted and ignored the munici pal
wat er quality investigation stated.

Do you have a conment on that?

DR. BROMN: My comment is that that is not true.
There is an entire appendix in the Draft EIR docunents
t hat describes and anal yzes the nunicipal water quality
nmeasurenents for the rivers and for the exports and goes
t hrough the analysis that | was just nmentioning,
conparing the inflow and export concentrations. There is
a second appendi x, C 2, that describes at the tine that
t he anal ysis was done all available Delta island drai nage
information fromthe M\J .

M5. SCHNEI DER:  Ckay.

DR BROWN: So all available data fromthe other
agenci es was used along with the additional experinental
results that were obtained that we've descri bed
previously. I'mwanting to refer to Figure C 5-9.

MS. SCHNEIDER And that's fromthe ElR ElI S?

DR. BROMN: Yes. And this figure illustrates the
the Delta DWQ nodel which was constructed, based on all
avai | abl e channel and inflowi ng data as well as the
i sl and drai nage data to provide an estimate of the export
water quality that was al so observed as part of the MAQ

Program And this illustrates that process |I was
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menti oni ng.

Al of the river inflows and the salinity
intrusion plus the estinated agricultural drai nage for
the EC variable and al so separately for the chloride
variable are included. And these two graphs just show
the DWQ prediction on a nonthly basis of what the export
chlori de and what the export EC would have been if the
nodel is accurate. And it's being conpared to the
nmeasurenents for these two salinity variables collected
at the three diversion or export locations: Rock Slough
the DMC, and the Banks.

And al t hough there are variations between the
three export locations and there are certainly variations
bet ween the nodel results and the nmeasured results, the
range of values predicted in these high salinities would
be fromlow Delta outflows in conbination with possible
ag drai nage effects.

And so it is the conmbination of all available
data conparatively checked agai nst the nodel predictions.

That is the basis for building this assessnent franeworKk.

HEARI NG OFFI CER STUBCHAER: Could | ask a question
on this? |Is the seawater intrusion conponent have nore
of an affect on the chlorides relatively speaking than on

the TDS? You don't have it up there, but --
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DR. BROMN: Yes, it does. Because the ratio of the
connotativity -- sorry, the ratio of chloride to
connotativity is very distinct for each of the rivers and
the seawater. The Sacranento has only a five-percent
chloride in the connotativity. The San Joaqui n has
15-percent chloride per connotativity. And seawater has
30-percent chloride per connotativity. So when seawater
is affective, twice as nmuch of an affect on chloride is
si mul ated and observed.

HEARI NG OFFI CER STUBCHAER:  Thanks.

M5. SCHNEI DER. There was testinmony that suggested
that the peak bi omass occurs in the late sunmer and
corresponds to the maxi mum potential source | oading of
di ssol ved organi ¢ carbon

Is that a correct statenent?

DR. BROMN: No. The first half is true. The peak
bi omass of a bush, or a tree, or a Wetland plant occurs
at the end of a growi ng season, near the end of the
sunmer. But this is not when the peak source of
di ssol ved organi ¢ carbon woul d occur

I"'mreferring to Figure C 3-1, which is in the
EIR and is the basic carbon cycle described for Delta
agricultural, but it would apply to Delta Wetl ands, that
is to Wetlands within the Delta. So a plant -- this

could be a tule marsh, or a corn plant is grow ng and
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reaches peak bi omass, sure enough, at the end of the
sumer. And then is harvested, in the case of corn, or
falls over and decays in the case of tulles.

There is nmicrobial activity that requires a
connection to the oxygen source fromthe air that is
wor ki ng to degrade, or decay both the plant residue, 1"l
call it, and also may oxidi ze or decay sone of the peat
soil. The carbon noving through the microbial activities
ends up either as dissolved organic carbon, or as CQ2,
some of which dissolves in the water, npst of which
escapes after mineral reactions in the carbonate system
back to the CO2 in the atnosphere.

And only the dissolved carbonate, bicarbonate
CO2 and the dissolved organi c carbon, which is the higher
wei ght organic mol ecules still containing carbon are
com ng off the drainage water and there is a del ay
bet ween the peak bi onass and when the peak dissol ved
organi ¢ carbon is avail able.

And this is the -- in the experinental regine,
but it was done for the project the decay of the
vegetati on and the oxidized peat as this area was fl ooded
inthe fall following the full year of growth and
m crobial activity in the peat soil

In the vegetation experinent only three percent

of this original organic carbon was observed as dissol ved
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organi ¢ carbon in the barrel test. And in the soi
saturation test, which was a sanple fromthe peat soils
ei ther at the surface, or down about two feet less than
one percent, the neasured nunbers were a .1 for the
Wet | ands's soils and .2 percent, or two parts per
t housand of the organic carbon nmeasured in the peat soi
was com ng off as dissol ved organi c carbon

These both indicate that a very small fraction
of the peak bionass is available later in the season
after mcrobial decay and in the dissolved organic carbon
form

M5. SCHNEI DER: Testinobny suggested that Jones and
St okes's analysis of potential affects of Delta
Wet | ands' s operations on export broni de and DOC | evel s
are not correct. And that the EPA Water Treatnent Pl ant
Model estimates of THM were inaccurate because the
affects of brom de on THM were not properly sinul ated.

Is that testinobny correct?

DR. BROMN: | don't believe so. |I'mreferring to
Figure C 5-10 fromthe Draft EIR, which is just like the
figure we recently saw. These are results fromthe Delta
Dr ai nage Water Quality Assessnent Moddel for the period
'82 through '92 -- sorry, through '91, a 10-year peri od.

This is the nodel predictions with the historic

i nfl ows and exports simulating what the export bron de
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concentration would be, which is directly related to the
chloride concentration that was previously shown. The
measurenents for brom de only began in the MAYQ Program
in 1990. And so in this graph there's only approximately
two years of the neasured brom de shown, again, for the
three different export, or diversion |ocations.

And towards the end of '90 and into '91 both
years with relatively low Delta outflow, the bronide
concentrations increased in nmeasurenents and in
si mul ati ons approaching one milligram of brom de.

During periods of high Delta outflow, the bronide

would -- is predicted to get as lowas .1. So at the
range of brom de predicted and neasured i s approxi mately
.1 to 1.

And the dissol ved organi c carbon predictions
whi ch, again, are a function of the river inflows, the
relative contribution of each of those inflows to the
export as well as the ag drainage |oad of DOC fromthe
Delta areas itself as predicted by the Delta DWQ Mddel in
conparison to the observed neasurenents. And we can see
that the Delta DWQ nodel gives a predicted range in the
three to six or seven range.

The nmeasurenents at the export |ocations have
been as |l ow as two and al so have been as hi gh as seven

The correspondence of the organic dissolved carbon is not
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as close as the salinity neasurements are. Neverthel ess,
it is the precursors, the two inportant variables for
di sinfected by-products, brom de and dissol ved organic
carbon. And these have been sinulated as the najor
assessnment variables and these we feel are accurate
especially in the conparative node where the effects of
the project would be conpared to the no-project case to
get an estimated project effect.

Now, the second half of the question related to:
Was the proper nodel used to go fromthese precursors
into a treatnent plant that m ght be using Delta water
and predicting the THW

The EPA water treatnent nodel was devel oped by
Mal com Pi rni e Engi neers and that was finished, | believe,
in'91. The water quality review team which is the
Board's staff, the Corp, Metropolitan, Contra Costa, and
t he Departnment of WAter Resources, the U . S.GS, and ot her
agenci es on occasion, suggested to the Board staff that
t hese precursors were not enough

That the affects at a treatnent plant should
al so be sinmulated as a part of the EIR analysis. And so
Mal com Pirnie, the authors of the EPA Mdel were
contacted and retained to create a version of the water
treatment plant nodel that would work with this 25-year

monthly estimte of export water quality. This work was
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conpl eted in Novenber of 1992, the results of which went
into the draft document at that tinme, and were circul ated
to the review comittee.

During that next year, 1993, Metropolitan Water
District and some of their contract -- or custoner
agencies, |I'mnot sure what they call them sone of the
water districts operating the treatnment plant retained
Mal comPirnie to nodify the basic prediction equations
inside of this water treatnent nodel to nore accurately
reflect the influence of bromde in Delta water on
formng THMs. That report came out Decenber of '93, one
year after the work for this docunment was conpleted by
Mal com Pirnie.

I"'mreferring to a conbination of -- this is
frommy testinmony, which is identified at the bottom as
DW12. It is a conbination of the text from page 28 and
Tabl e 1, because after the revised equation was produced
by MalcomPirnie there was certainly discussion within
the review comittee, which was still neeting on a
somewhat regul ar basis, of whether the eval uation done
for the Draft EIR should now be redone since there was
now a new equati on.

And the evaluation at that tine was that
al t hough the equati on changes the influence of dissolved

organi ¢ carbon and brom de on producing THM s, the
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results woul d have been substantially the sane as in the
draft document. And so the nopdeling was not redone.

Here is a sinple conparison, just to review,
that eval uati ons done at the time that this new equation
was produced, so this would be early '94, for a range of
di ssol ve organi c carbon between two and six, which is the
possi bl e range of dissolved organic carbon in Delta
exports as indicated by the neasurenments shown in the
previous diagram And for a range of bromde in
mlligrams going fromzero, which really cannot occur
perhaps .1 can, all the way up to the observed range and
this would al so correspond to be just above the chloride
of 250, which is a part of the Water Quality Control Plan
objectives. So a one mlligramof bronmide is certainly
at the top end of what is assuned to occur in the Delta.

For a nean val ue of four dissolved organic
carbon the revised equation says that trihal omethanes
woul d range from 24 up to 97 at high brom de. The EPA
nodel that was used in the draft docunment says that at
| ow bronide there woul d have been 26.6 and it woul d have
i ncreased up to 38 at the high bronide

Wll, there is certainly a difference in the
tri hal onet hanes that woul d be predicted under the
no-project. The relevant conparison for this assessnent

is: Wat would a change in dissolved organic carbon do
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to the trihal onethane? That is, the sensitivity of
tri hal omet hanes to a change in dissolved organic carbon
is the nost inportant conparison

And what the text indicates is that the revised
equati ons, which are now enphasi zing the affects of
brom de reduce the change in trihal onet hane sinulated for
a given change in dissolved organic carbon. As an
exanpl e, for a 20-percent change in DOC, which is the
suggested mtigation standard in the Draft EIRis the
significance criteria for significant environnental
affects during the nonth, the THM concentration will
i ncrease about 15 percent.

Wereas, in the EPA nodel, the one that we used
to evaluate potential environnental affects, a change of
DOC of 20 percent would have given a 25-percent change in
tri hal onet hane. Restated, the sensitivity of the new
equation to a change in dissolved organic carbon is
reduced. The sensitivity of a change to bronide is
i ncreased.

I f brom des woul d have increased because of
project operation from.5 nmlligrans to .6, that is in
the mddle of the allowable range of bronide, the revised
equation indicates that it would increase THM by 14
percent. \Whereas, the previous equation, the one that's

used in the National EPA Mdel, would have suggested an
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i ncrease of 4 percent.

Because this is an evaluation of the relative
af fects of the proposed project against the no-project
case, the actual trihal onmethane values are not as
i nportant as the change in trihal onethane predicted for a
change in one of the precursors, which is being properly
nodel ed in the Delta DWQ Assessnent Model. And this is
the analysis leading to the conclusion that the original
nodel i ng did not need to be redone.

I"'mreferring to one last figure, which is from
t he sane appendi x, C5, that fully describes the
tri hal omet hane nodel i ng that was done foll ow ng
recomendati on by the review conmittee.

It has been testified that the trihal omet hane
predictions are the result of a whole pyranid of nodels
starting with the water supply nodels of what the nonthly
flows in the Delta would be. Then the hydrodynani c nodel
i ndi cati ng what the novenent of the rivers and the
sources and the seawater intrusion and the m xi ng woul d
have been. Then the Delta Water Quality Mdel, which
estimated that adding to those river inflows the
drai nage, then this trihal onethane nodel. And so that
t he nunbers coning out of this nodel are hopel essly
unrel i abl e, because they were the conbination of four

uncertain and now connect ed nodel s.
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Nevert hel ess, when we're all done we have ei ght
actual observed trihal onret hane val ues fromthe Penitencia
treatment plant that have been sinmulated with the water
treatment plant nodel using their actual treatnent
processes for the -- this one year where we have an
overlap of our nodeling and their neasurenents and all of
the values are not exact. Again, the inmportant thing for
the assessnent nodeling is that the range of val ues and
that the conparative change froma no-project to a
project are still within the range that were actually
neasur ed.

And so nmy answer to the very short question |ong
answer is that our estinmates of the trihal onethane
val ues, even though it was the last variable predicted
after a sequence of nodels and even though there was,
per haps, an equation that did not fully account for the
brom de affect still provide adequate and accurate
information for this inpact assessnent.

M5. LEIDIGH: Dr. Brown, for the record, could you
identify that last figure that was up on the screen?

DR. BROMN: It was Figure C5-14.

M5. LEIDI GH: Thank you.

DR BROMN: Fromthe EIR

M5. SCHNEI DER: Thank you, Dr. Brown. That

concl udes our questions for Dr. Brown and next will be
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Dr. Kavanaugh
Good afternoon, Dr. Kavanaugh.

DR. KAVANAUGH  Cood afternoon, M. Schneider

M5. SCHNEIDER: Let's just start right in with CUMA
Exhibit 6D. CUWA Exhibit 6D states that Delta Wetl ands
has not adequately addressed the affects of pore water
circulation and bioturbation on rate of rel ease of DOC
from peat soil

Did you address these nechani sns in your
anal ysis as shown in your Table 5-5 of DWExhibit 13 on
page 51 of that exhibit?

DR KAVANAUGH: Yes, | did.

M5. LEIDI GH: You have to speak directly into that,
very cl ose

DR. KAVANAUGH: Am | cl ose enough?

HEARI NG OFFI CER STUBCHAER  Yes.

DR KAVANAUGH: | felt if I'"'many closer it's in ny
nmouth. So, good. | -- I'm of course, a little hesitant
to put up any nunbers in front of the Board after you
just listened to quite a few nunbers but, unfortunately,
this is all about nunbers. So if you'll bear with ne
"Il try to be succinct and direct on this issue.

It was stated in the CUMA Exhibit 6 -- which one
isit, 6B that certain fundanental processes that

accelerate the rate of release of dissolved organic
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carbon fromthe sedi nents were not adequately addressed.

And what | wanted to point out, again, in ny
rebuttal is that in this table, and I'mreferring to
Tabl e 5-5, Delta Wetlands 13, Exhibit 13, that | | ooked
at diffusion fromthe sedi ments and vegetative bi omass
and al gae, and these are the three -- three key
conponents that would rel ease DOC to the water col umm.
And the key issue with respect to these nechanisns is the
manner in which the quantity of DOC is released to the
wat er colum due to diffusion coning out of the
sedi ment s.

The processes that influence the rate of
transfer of DOC out of the sedinments into the water
colum are nol ecul ar di ffusion, pore advection
bi oturbation, and if you have the other -- is there
anot her chart there? Do we have Exhibit 6B? 6B is in
the CUMA Exhibits. And | can just quickly state that the
direct wave action is the fourth mechani smthat was
reported.

Now, in this analysis you'll note that | have a
value of lowto high for release of -- fromthe
sedinments. And |'ve done that for all four of the
i slands, two of them of course, reservoir islands and
two of them habitat islands.

In order to estimate the ampunt of DOC t hat
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could possibly be released fromthe sedinents, |

eval uated both literature sources, |ooked at the data
fromthe EIR EI'S, and al so undertook an independent

anal ytical analysis and that's in ny testinony. The
particular quantities of -- with respect to each one of
t hese nechani sns has been estinated in ny testinony and
you can review it.

The key point is that on page 126 of ny
testinmony | stated that the estinmated rel ease fromthe
sedi ments due to nol ecul ar diffusion al one was
approxi nately one mlligramof DOC per square neter per
day. The three other processes that are nentioned in the
CUMWA exhibit: Direct wave action, pore water
circulation, and bioturbation are processes that woul d
initially accelerate the quantity of DOC that woul d be
rel eased fromthe sedinments. These -- these are the
t hree processes that have been not ed.

And as stated in ny testinony, there are no
nodel s available to accurately estimte the rel ease of
DOC fromthe sediments due to those processes. So the
way in which I handled this -- and this is Exhibit 6B
from CUMA Exhibit 8 -- 6, excuse ne.

So the nanner in which | addressed this question
was to increase the rate of DOC rel ease that woul d be

expected, or possible fromthe sedinents. And if you'll,
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again, put up Table 5-5 -- actually it's -- thank you.

And in order to get these numbers here, | used
the values of five mlligrans DOC per square neter per
day for the lowend value, and 25 mlligrams per -- per
mlligrams of DOC per square nmeter per day to get the
high value. And this is 5 to 25 times greater than the
gquantity of DOC that would be estimated to be rel eased
due to nolecular diffusion. Now, | think that adequately
addresses the other processes that were identified. That
is to say, pore invection, bioturbation and wi nd m xi ng.

The literature states that in order to account
for these processes you generally expect an increase in
the rate of DOC from sedi ments ranging fromthree to ten
ti mes what you woul d observe due to nol ecul ar diffusion
alone. And | have used 5 to 25 tinmes greater in ny
analysis. And | believe that adequately and
guantitatively addresses the uncertainties associated
with the three processes that have been pointed out.

M5. SCHNEI DER: Dr. Kavanaugh, do you consider that
your analysis, in general, is conservative? That is that
your anal ysis overesti mates the probabl e anbunt of DOC
that would be rel eased to the water columm on average?

DR KAVANAUGH: Yes, | believe it does. It's in
the analysis. | nmade a series of assunptions and it's

summarized in the first overhead. |If you can see it
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there, it says -- it says -- the title of this is
"Conservative Basis for Diffusion Equations."

MS. SCHNEIDER: And that is a new exhibit, which we
woul d introduce as Delta Wetlands Exhibit 41. W have
copies for the Board and parti es.

DR KAVANAUGH: This table -- this chart, this new
exhi bit summari zes the key points that 1'd like to stress
to the Board why | believe that the analysis | undertook
is conservative

The first bulletin in this chart says "high
val ues of rate of release fromthe soil." | just
mentioned 5 to 25 tines faster than nol ecul ar diffusion
al one. Second bulletin says "total area of the islands
contains peat soils." |In other words, the assunption is
that there is peat soils throughout the 11,000 acres of
the two reservoir islands.

In fact, as we have heard from ot her testinony
the islands do not contain peat soil throughout the
islands. There's considerable aerial extent of soils
that are either devoid of organic carbon, or
significantly reduced. And so this is, | think, clearly
a conservative assunption. That is to say, in areas
where there is very little peat soil there would be, by
definition, very little release of DOC

And the third is that the water stored on the
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i sl ands for 365 days of the year, 12 nonths, as we've
seen the average is 10 nonths. Sonretines | ower periods
of time, but on average 10 nmonths. So, again, this is a
conservative assunption.

The fourth bulletin the rate of diffusion is
constant with time. This is a key point. | have assuned
that the 5 to 25 mlligrams of DOC per squared neter per
day will be constant over 365 days. |In fact, the rate of
rel ease woul d decrease with time as the easily renovabl e
DOC woul d be exhausted fromthe upper layers of the
sediments. In all of the scientific studies of DOC
rel ease fromsediments it decreases with tinme. And
have assunmed it is constant with tine.

Last but not least, |'ve assunmed no | osses due
to photolysis which is the UV oxidation of organic matter
whi ch we know occurs. Wien it is oxidized it's often
subj ect to bacterial degradation. And | have not
accounted for that at all, all though | quantified it in
nmy testinony and you're welcone to evaluate that. So al
of these factors |I think support the opinion that | have
that this is a conservative estimate.

M5. SCHNEI DER: Dr. Kavanaugh, in CUWA Exhibit 5
M. Krasner conpleted a sensitivity analysis of the
possi bl e inpacts of Delta Wetlands Project on DOC | evel s

in the export waters. That's in Table 6-7 of CUWA
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Exhi bit 5.

In those tables M. Krasner selected val ues of
8, 16, and 32 milligrans per liter. He clains that you
| oaned himthe 8 milligranms per liter |level, and that
that |l evel was considered by you to be optimstic. |Is
that true?

DR. KAVANAUGH. The statenment that the 8 mlligrams
per liter nunber is M. Krasner's opinion and is not
mne. W did have a -- | thought a productive neeting
with the CUM representatives. And M. Krasner asked ne
what | thought was going to be the level of DOC in the
reservoirs under the DWProject, Delta Wetlands Project.
And | said that |I thought it would be, at worse, up to 7
to 8 mlligrams per liter

M5. SCHNEIDER: So the 8 milligrams per liter is
really your worse case scenario; is that correct?

DR KAVANAUGH: Yes. That's correct.

M5. SCHNEIDER: And in regards to the selection of
32 milligrams per liter and 16 mlligrans per liter, are
t hose extrenely high values of DOC likely to occur in a
fully flooded reservoir island?

DR. KAVANAUGH. In my opinion, no. These are
highly unlikely ranging on inpossible at the 32
mlligrans per liter level in my opinion. And I'd like

to denmonstrate that with a new exhibit. |f you can put
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t he next chart up.

MS. SCHNEIDER: M. Stubchaer, this is |abeled
Table A, "lIncrenental Mass of DOC Di scharge Based on
Assunmed Values of DOCin MIligrans Per Liter in
Reservoir on an Annual Basis." And this would be Exhibit
DW 42.

DR KAVANAUGH: What 1'd Iike to denonstrate to
you -- to the Board with this table -- and | hope it's
relatively conprehensible is -- is it probable that such
levels, 32 and 16 nilligrans per liter DOC coul d be
occurring in a full reservoir? This is a reservoir now
that has a 238,000 acre feet init.

And if one assumes that the diverted -- the DOC
in the diverted water is approximately 4 mlligrans per
liter and one | ooks at the increase 6, 8, 16, and 32 and,
obviously, this gives you the increnental increase of the
DOC in this third colum, one can easily conmpute the
gquantity of DOC that would be represented by these
assumed nunbers, 6, 8, 16, and 32.

Now, as you can see that for an assunption of 6
mlligranms per liter, which represents an increase of
two, the actual anopunt of DOC, which is about 600, 000
kil ograns, is approximately equal to what | have
estinmated as a base condition and what is approxi mately

equi valent to the projected condition.
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In other words, under the base condition the
amount of DOC rel eased fromthese two islands now, Bacon
and Webb, is approxinately less than -- it's about
550, 000 kil ograns. So at 6 mlligranms per liter you're
about 23 percent higher than what is currently coning out
of those two islands.

Then let's | ook at the opposite extrene 32
mlligrans per liter. In this case, the quantity
i ncrease of DOC would be over 8 million kil ograns, which
represents a factor of 17 tines the current rel ease from
the two islands. Now, if you put that in perspective
across all the Delta Wetlands's | ow ands, which is about
340, 000 acres that would represent over 250 mllion
kil ograns of DOC fromthe Delta on a annual basis.

And as | pointed out in ny testinony, the
gquantity of DOC that's currently being released in the
agricul tural drainage ranges between 12 and 24 million
So this is an order of magnitude greater than what's

currently being released. And that's why | nade the

statement that in a full reservoir 32 mlligramnms per
liter is really an inpossible nunber. It would not
happen.

Now, let's take a look at 16. 16 represents
around three and a half mllion kilogranms which is now

seven times greater than the base condition. Six times
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greater than what | have estimated in ny nost
conservative estimate of the quantity of DOC that woul d
be released fromthe two islands. Again, 16 is highly
unlikely and not credible either. A factor of seven-fold
increase relative to the current agricultural conditions
is -- is highly unlikely.

So the nost likely conclusion that | have drawn
is that the increase, assuning four is sonewhere between
six to eight, nost likely six, two mlligrans per liter
So that is further support, | believe, for the fact that
my eight mlligrams per liter is a worse-case type
scenario. That the 16 and 32 nunbers used by M. Krasner
and others is really not credible nunbers with respect to
a full reservoir.

M5. SCHNEIDER: 1'd just like to clarify when
you're tal king about 250 mllion kilograns is that for
just the Delta Wetlands islands, or is that the number
for the entire Delta | oM ands area?

DR. KAVANAUGH: That's for the entire | ow ands
ar ea.

M5. SCHNEIDER: In CUM Exhibit 6 Dr. Losee argues
that the dissolved organic carbon concentration in the
wat er on the reservoir islands could be as high as 30
mlligrans per liter due to | eaching of DOC from peat

soil s al one without accounting for vegetative biomass.
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In your opinion is that analysis correct?
DR KAVANAUGH: | think that the analysis that
Dr. Losee undertook is an exanple of the kind of
approaches that have been taken in analyzing this problem
by sone of the CUWA experts. And that is that they have
eval uated a worse-case scenario, which when | ooked at
closely is a very unrealistic scenario.
A new exhibit that I'd like to present to the
Board | ooks at the Losee -- Losee analysis in the context
of the parameters that he assuned and put into his
equati on.
MS. SCHNEI DER: W woul d i ntroduce into evidence as
Delta Wetlands Exhibit 43 a table identified as Table B
Can you put it up, Patty, Table B "Estinmating the Maxi num

DOC Rel ease from Sedi nents Using the Losee Model ."

MS. SLOVSKI: | don't have it.

MS. BRENNER: You have it. |It's the next one.
M5. SLOVBKI: "Estimating the Maxi num DOC'?

MS. SCHNEI DER:  Yes.

DR. KAVANAUGH. This one -- do you want to enter

it?

M5. SCHNEIDER: Yes. | introduced it as Delta
Wet | ands Exhibit 43 and it's -- copies are being given to
the Board and parties.

DR. KAVANAUGH. Now, for purpose of analysis what |
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have just done here is sumari zed t he nodel that

Dr. Losee has used to estimte what he thinks would be a
worse case, or likely -- I'"mnot sure of the words, |
can't renmenber the words, likely increase in the DOC due
to |l osses fromthe peat soil only.

H s nodel shown up here -- and he used the
foll owi ng paraneters: The depth of the sedinment |ayer
that would be conpletely mxed with the water col um.

Dr. Losee used half a foot. | am proposing three inches.
The basis for that is that as noted in nmy testinony that
m xi ng conditions in the reservoir islands are not likely
to mx a very deep layer, on the order of a few
centineters. And the data are there to support that and
so consequently | would reduce that to .25 feet.

The second paraneter is the fraction of organic
carbon. Dr. Losee used 10 percent .1. W have recently
collected data that M. Holtgren has eval uated, the data
showed that the organic carbon fraction on the reservoir
i slands is approxi nately 20 percent. Based on data
indicating that there is 35 percent organic natter on the
i sl ands on average. And about 50 percent of that would
be organi c carbon.

The bul k density nunbers are simlar. The key
paranmeter, however, is the fraction of organic carbon

that woul d be converted to DOC. And you'll renenber on
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the cross-exam nation, perhaps, Dr. Losee agreed that his
20-percent value may be too high and felt that 2 percent
m ght be a nore reasonabl e nunber. In fact, the Deverel
article that | quoted in ny testinbny suggests that only
one percent of the peat soil organic carbon is avail able
to be converted to DCC.

The data fromDr. Deverel is measurenments in the
Delta soils. The data that Dr. Losee used is fromthe
Artic Ccean with -- in conditions that are, obviously,
not simlar to what we see in the Delta. But | have used
in this analysis the 2 percent, or .02, which I think we
agreed to in sone informal negotiations that occurred
during the cross-exanination. The 20 feet of water is
t he sane.

This gives a change in DOC according to
Dr. Losee of 300 milligrans per liter and according to ny
anal ysis, only 30. The next key point and one that is
very inportant is: How fast does this peat soil convert
to DOC, instantaneously? These are slow processes.
Dr. Losee assuned that the ten cycles would rel ease all
of this.

If you assune a filling and draining cycle of
once a year, that would be ten years. And | did not see
any data to support that assunption of ten cycles. One

way to look at it is to ask the question: Well, how fast
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does the peat get converted to DOC?

On the basis of a rate equation, that is the
rate of deconposition, there are data avail abl e that
indicate that this is a fairly slow process. If one
| ooks at this as a rate constant of .001 per day, which
is a reasonable way to approach this, one sees that 99.9
percent of the DOC woul d be converted into DOC in the
wat er colum within about 20 years. So a nunber of 20
is, | think, credible and justifiable and that gives you
a nunber than of 1.5 milligrams per liter in the water
col um and not the nunber of 30.

Even if you accept the ten years, it's stil
only three. So sonmewhere between one and a half and
three is the nunber that | think is nore credible using
the Dr. Losee npbdel. And that happens to be consi stent
with the analysis that Dr. Brown has conpleted and al so
the analysis that | presented.

HEARI NG OFFI CER STUBCHAER. Ms. Schnei der, how nany
nore questions of this witness, just for the purposes of
schedul i ng the break?

M5. SCHNEI DER: Enough that we shoul d have a break

HEARI NG OFFI CER STUBCHAER: Ckay. We'll take the
af t ernoon br eak.

(Recess taken from2:45 p.m to 2:59 p.m)
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HEARI NG OFFI CER STUBCHAER: We're back on the
record.

M5. SCHNEI DER. Dr. Kavanaugh, in CUWA Exhibit 5
M. Krasner presents an anal ysis of possible inpacts of
the Delta Wetl ands Project on DOC --

DR KAVANAUGH. I'msorry. W're on the bottom of
page four?

M5. SCHNEIDER: Let ne start that question again.
In COWA Exhibit 5 M. Krasner presents an anal ysis of
possi bl e inpacts of the Delta Wtlands Project on DOC in
export water under a sel ected di scharge scenario.

Does his analysis show that the Delta Wtl ands
Project will have a significant affect on DOC in export
wat er s?

DR KAVANAUGH. 1'd like to extract some of the
information from M. Krasner's exhibit, and enter that as
a new exhibit to answer that question. This is Table C
the title of it is, "Inpact of Delta Wetlands Project on
Annual Averages in Support of DOCC. "

M5. SCHNEI DER:  And that would be Delta Wetl ands
Exhi bit 44.

DR KAVANAUGH. In M. Krasner's analysis, which is
in CUWA's Exhibit 5, he undertook an assessment of the
DOC di scharges on DOC | evels in the export waters. And

he covered a period of tine of 17 nmonths. This distorts
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the analysis of the project, because it includes two
Delta Wetl ands diversion and di scharge events.

A nore appropriate assessnment of his data is to
| ook at a one-year evaluation, that is 12 or 13 nonths.
And |'ve done so in this table, Table C. This Table C
contains the data from M. Krasner's Exhibit Table 6,
CUWA Exhibit 5. And it includes the first colum with
the nmonths from May through April. It includes the base
condi tion dissolved organic carbon at the Banks station
And you can see that the annual average is 3.43
mlligranms per liter DOC

|'ve al so conpared a number that | want to
interject and bring to the Board's attention. And this
is a nunber called the running nonthly average, which in
this case is a running average based on one -- on nonthly
averages. And you can see that in this database of 12
nont hs average DOC, the DOC exceeds 4 mlligrams per
liter 4 out of the 12 nonths. But when one uses a
runni ng nonthly average, which is going to be the basis
for all conpliance requirements in the Safe Drinking
Water Act you can see the running average never exceeds
3. 6.

HEARI NG OFFI CER STUBCHAER:  Questi on.
DR. KAVANAUGH: Yes.

HEARI NG OFFI CER STUBCHAER |If you were to continue
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that for another year would the second year start at the
3.43 and keep increasing eight-tenths?

DR KAVANAUGH: It certainly could, M. Stubchaer
It -- depending upon what these nunbers are.

HEARI NG OFFI CER STUBCHAER: So then would a nore
appropriate tine be two years instead of one year?

DR. KAVANAUGH. A longer record is nost
appropriate, yes, and two years would be better than one
year. The inportant point about the running nonthly
averages, however, is it does tend to account for
exceedances of the normal averages. |In other words, it
takes care of outliers.

HEARI NG OFFI CER STUBCHAER. Wbul dn't one expect the
runni ng nonthly average to wind up -- you only have 11
values there. So if you hit the next value, wouldn't you
expect it to wind up where it began?

DR KAVANAUGH: | think it depends on what happens
t he next year.

HEARI NG OFFI CER STUBCHAER: Is this -- is this a --
a particular year |like a beginning year?

DR. KAVANAUGH: This is -- this is the start of the
data that M. Krasner used and then he extended that on
for another five nonths.

HEARI NG OFFI CER STUBCHAER: So it hadn't quite

reached sone sort of equilibriunf
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DR KAVANAUGH No, it hasn't reached an

equilibrium That's correct. Now, the main purpose of
this chart -- and, of course, | raised the whole issue
about this running nmonthly average and we'll cone back to

it, is to conpare the annual averages, or the option of
di scharge off of the DWisland if the DOC in the
reservoir were to be 8 mlligrans per liter

And as you can see based on that if you | ook at
the average these are essentially the sane as a slight
decrease, actually, in the average DOC, even discharging
the DOC at eight milligrans per liter. Wen you even go
up to the 16 nilligranms per liter you see an increase on
t he annual average of only 0.08. You can see 9 of the 12
nonths of the year there's an actual benefit of the
proj ect, because of the renpval of the agricultura
dr ai nage.

And it is during these three nonths of discharge
when you do get inpacts where the DOC i n the export
waters is increased relative to the historical values, if
you assune that the nunbers 8 and 16 are correct. And as
| pointed out, | consider 8 to be the worse case in ny
anal ysis. So one should keep in nmind these nunbers,

t hese nunmbers are highly unlikely.
MS. SCHNEIDER In CUWA Exhibit 5-C M. Krasner

summari zes Stage | and Stage Il disinfectant disinfection
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by-product rule. 1s this a conplete sunmary of the rule
as you understand it?

DR KAVANAUGH. M. Krasner used this to present a
nunber of other issues related to the Stage | and
Stage Il disinfection by-product -- disinfection
by-product rule. | put together another sumary which
believe is nore conplete in that it includes the
conpliance requirenents. That is to say how the Stage
rules will, in fact, be inplemented and how utilities
will be evaluated as to whether or not they are in
conpliance. This is a new table, D.

MS. SCHNEI DER:  And we woul d offer into evidence
Table D, which is entitled "SDWA Di si nfecti on By-product

Rul e Proposed Stage |." And that would be DW Exhi bit 45.

DR, KAVANAUGH: What |'ve tried to sunmarize in
this chart is the significant details of this proposed
Stage | rule that | think are very relevant to the
Board' s del i berations.

What is shown here, of course, is the
promul gation date and everyone agrees it's likely to be
promul gated i n Novenmber of 1998. M. Krasner nentioned
that all the parties had agreed to all of the essential
details |last week. This shows the proposed maxi mum

contam nate levels for THM s, hal oacetic aci ds and



CAPI TOL REPORTERS (916) 923-5447
2233



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

bromate. And it also shows the data for renoval of tota
organi ¢ carbon, percent renoval of 30 percent, if you're
between 2 and 4; 35 if you're between 4 and 8. You'l
note that there's no 20-percent safety factor required.

So to nmy knowl edge and to our know edge there's
no requirenent in this Stage | that says that you have to
nmeet any kind of a safety factor in this regard. You
m ght choose to do so because of the way you operate your
pl ant, but there's no requirenent.

Now, the key point on the conpliance
requirenents is how frequently do you have to nonitor to
show that you're neeting these various standards? 1In the
case of the disinfection by-products it's based on
quarterly sanples for the organic disinfection
by-product, monthly for bromate. And primarily for
bromat e because of the scarcity of information avail able
on bromate. And what you also see is: Howw Il this be
det erm ned whether or not you're in conpliance? The
nunber that will be used is the quarterly running annua
average. That is to say, an annual average based on this
quarterly nonitoring

Now, let's get to the total organic carbon
which is a very key issue in this dispute, or proceeding.
Again, nonthly sanpling will be required. Certainly,

larger utilities will nmonitor nore frequently. And,
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again, in order to determ ne whether or not you are in
conpliance with the percent renoval requirenents and,
again, nost utilities using Delta -- using -- relying on
export water fromthe Delta will be required to remove 30
percent. This is based on an alkalinity of roughly 60
mlligrans per liter you're going to, again, see it's a
quarterly running average. That is to say you wll
measure your percent renpval on a nonthly basis, you will
conpute a quarterly running average and you will conpare
that average to the requirenent of 30 percent. |If you're
over -- if you're under 30 percent you'll be out of
conpl i ance and must proceed accordingly.

| think this is key. This is not a daily
requirenent. This is not a continuous requirenent. This
is a quarterly running annual average. And this is very
intentionally done to account for a high degree of
natural variability in natural systens across the country
where surface waters are being treated.

Al right. | wanted to address the second hal f
of M. Krasner's discussion of the disinfection
di sinfection by-product rule. And that's the Stage ||
And | think the key here with respect to Stage Il is that
it is very nmuch in the devel opmental stage. |Information
is just now being collected under the Information

Collection Rule to provide a basis for the final Stage |
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requi renents.

| put together a new figure to, | think,
sunmarize pictorially what is going on with respect to
Stage Il. And | think it's inmportant to see that once
Stage | is pronmulgated and actually in parallel with

that, there are significant information requirenments that

are in progress. The Information Collection Rule -- |I'm
sorry, | should identify this as Figure A and it's a new
exhi bit.

M5. SCHNEIDER: Yes, this will be Exhibit DW46.

DR. KAVANAUGH: And the title of this is "D
backsl ash DP Rule, Stage Il Devel opnent Steps, Genera
Overview. "

The kinds of information that nust -- that
remain to be devel oped, or remain to be collected include
the nonitoring results fromthe information specified
under the Information Correction Rule, Analytica
Devel opment. For exanple, you've heard that bromate MCL
m ght drop to five. Currently the practica
quantification Iimt for bromate is ten mcrogranms per
liter. So clearly in order to go to five you'd have to
devel op new and better techni ques.

There's significant health defects research
underway. There's a significant anmount of treatnment

research that remains to be done. Al of this
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information will then be put into the regulatory
negoti ati on process and a final rule will potentially be
pronmul gated by the year 2002. So the point of this chart
is toillustrate, number one, how nmuch information
remains to be collected in order to set the stage for
defining the actual nunbers that are included in the
Stage Il Rule. And also to point out that to tal k about
them now as fixed nunbers is quite premature.

M5. SCHNEI DER: You' ve discussed the conplexity of
the Stage Il rule and the need for nuch nore study before
that final definition of the Stage Il Rule is
promul gated; is that correct?

DR. KAVANAUGH: Yes.

M5. SCHNEI DER. Do you have additional support for
your opi ni on?

DR KAVANAUGH. Yes, | do. W have obtained a copy
of a letter that was sent to M. Byron Buck, who's the
Executive Director of CUWA, of course, fromM. Robert --
et me read his nane because it is a |ong one,

Derci asepe, who is the assistant administrator for the

Clean Water Program |I'IIl spell it for the person here,
DDERGCI-ASEPE | nmeant to say Court Reporter
excuse ne.

MS. SCHNEIDER: And is that letter dated

May 7, 1997?



CAPI TOL REPORTERS (916) 923-5447
2237



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DR KAVANAUGH: Yes, it is.
MS. SCHNEI DER  We woul d introduce that into
evi dence as Delta Wetlands Exhi bit 47.

DR. KAVANAUGH. This is a lengthy letter and |

think it should be -- it, certainly, will be part of the
record. | wanted to highlight, | think, two points that
are stated in this letter that illustrate the current
status of the Stage Il rules.

And on page two the M. Derciasepe states: That
in light of the ongoing work in both of these two areas,
referring to Stage Il and the Enhanced Surface Water
Treatrment Rule, it is too early in the Stage |
regul atory devel opnent process to confirm whether
specific future regulatory control options will, or wll
not be carried forward.

He goes on to say in the second paragraph of his
letter: VWhile your study, referring to the CUWA st udy
whi ch was included as part of nmy exhibit, applies a
reasonabl e reflection of current know edge, the entire
premnmi se of the process for developing the long-termrules
is that we will approve substantially on our present
under st andi ng.

So | think this letter, again, just stresses the
i mportance of the process that is underway for Stage ||

And it is premature to use any of the Stage Il nunmbers as
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a basis for a decision making at this tine.

M5. SCHNEIDER: |I'mreturning to M. Krasner's
Exhibit 5-H M. Krasner used as DOC data and the
Mal com Pirnie revised THMVM Mbdel to predict that possible
i npacts of the Delta Wetlands Project on THM formati on.
He then stated that these results show that utilities
woul d | ose, quote, a margin of safety, unquote.

Aside fromthe fact that DOC val ues of 16 and 32
mlligrans per liter are unlikely, is his chart an
accurate assessnent of what night happen at the treatnment
pl ant ?

DR. KAVANAUGH: No, | don't think it is. Again,
one of the questions that was asked of M. Krasner is
whet her or not THMs are forned in the Delta. And, of
course, the answer was, no. This chart, in fact, is
based on using DOC |l evels that are in at the H O Banks
punpi ng station. So this, in fact, is an artificial way
of estimating THM formation if you took the Banks water
directly and exposed it to treatnment. And then a
subsequent chlorination and -- and then you woul d use the
Mal com Pirnie revised nodel to estimate your quantities.

What you see, again, is that for the base
condition in the 8 milligrans per liter approxinmately
simlar results. 1It's only when you get into higher

nunbers that you see very high exceedances above the
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Stage | standard. |In fact, when you undertake a
coagul ati on process you woul d, of course, significantly
reduce the anmpbunt of DOC that woul d be exposed to TH2
chlorination. And as a result you would see nunbers
significantly [ower than this.

The use of this type of analysis was what
Dr. Brown did, and that was he conpared the DWproject to
a no-project condition. So it's useful for a conparative
analysis. But it does not tell you what's going to
happen at the treatnment plant. | would, again, like to
take M. Krasner's nunmbers and put themon a 12-nonth
basis and use this data to show what appears to be
happening with respect to this particular analysis.

This is a newtable, Table E. And the title of
this table is "Conparison of Median and Quarterly Running
Annual Val ues for THM Formation Using the Pirnie Mdel."

MS. SCHNEIDER: |'d like to introduce that as Delta
Wet | ands Exhi bit 48.

DR. KAVANAUGH. Now, this data, again, cones from
Table 7 of CUWA Exhibit 5. And, again, |'ve put this on
a 12-nonth basis for the 13 nonths added to make it
easier for me to get a nedi an val ue.

These are then the THM sinul ated formation
potential using the DOC values that are in the H O Banks

export -- at the export location. And you can see that
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during the months of July, August, and Septenber, during
the tine of DWdischarges, there is sonme elevation in the
THM | evel s.

One, again, nust look at the quarterly running
average here. Again, you need a longer record for this,
but this just illustrates the manner in which the
quarterly running average woul d be computed. You take
the three nonthly nunbers you cone up with a quarterly
average. You take the next three nunbers you cone up
with an average. You average that with the previous
val ue and so on. And you get your nonthly, your
quarterly, approximtely, running annual average.

What you can see fromthe base condition is a
medi an val ue and a quarterly runni ng annual average that
are somewhat simlar, a little higher for the quarterly
runni ng average. Next, if we |ook at the DW Project
under the eight mlligramassumed DOC | evel you can see
that the nedi an value, actually, decreases a little bit
because you now have sone advantages. You get a benefit
during the nine nonths when you're not discharging.
There's no agricul tural drainage.

The three nonths during the ti nes when you have
a di scharge you can see that there is increase of 72 to
78; 76 to 89. So you do see sone increases during those

t hree nont hs of discharge which |eads to a slight
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increase in the quarterly running average, but they are
conparable at the end of the year.
Now, again, one would have to take a |arger
dat abase in order to verify what was going on here. The
point of this chart is, again, to show that the quarterly
runni ng annual average is going to be the basis for
conpliance. And when put on that basis you see
essentially no difference between the base condition and
the eight milligranms per liter, which as | pointed out is
My worse case scenario. Even going up to the 16
mlligrans per liter discharge, which as | said is highly
unlikely, you see a relatively npdest increase in the
quarterly running average of THM s.
Let nme just point out one |ast key issue here.

| have used the nedian | evel of bromide in these
anal yses, because | think that's a nore reasonabl e
nunber. The nedian value of bronide at the H O Banks.
You heard that brom de has a greater inpact on THM s and
DOC. In the exhibit fromM. Krasner he used the 90th
percentil e val ue which tends to, of course, show nuch
hi gher values by 10 to 20 percent. So | believe using
the nmedi an val ue, which he did do a chart of the nedian
value, is a nore appropriate way to anal yze this probl em

M5. SCHNEIDER: In M. Krasner's direct testinony

he stated that the Delta Wtlands Project could lead to
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significant increases in treatnent costs due to projected
i ncreases in DOC at the export punps.

For exanple, he stated that Contra Costa Water
District would experience a significant increase in
annual operating costs due to the Delta Wtl ands Project.
In your opinion, are his conclusions correct?

DR KAVANAUGH: M. Krasner did an analysis of that
issue with respect to treatnent costs. And |'ve taken
the liberty of summarizing that information as well as
others in a new chart, Table G

MS. SLOWVSKI: Table G?

DR KAVANAUGH. It's the third one. Put that one
up there. And this is a new exhibit and I'll give the
title, "Inpact of DWProject on Water Treatnent Costs."

M5. SCHNEI DER:  And we woul d introduce that as
Del ta Wetlands Exhibit 49.

DR. KAVANAUGH: Now, what this chart summarizes is
the -- some of the issues related to water treatment
costs. Under a no-project alternative using
M. Krasner's nunbers, Table 6, CUW Exhibit 5, we have
an annual average of DOC of 3.4 mlligranms per liter. In
order to neet the Stage | requirenents for D/ DBP, you
woul d have to conplete at |east 25 to 30 percent renoval
of this DOC, that would be conpl eted by enhanced

coagul at i on.



CAPI TOL REPORTERS (916) 923-5447
2243



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

If there was no coagul ati on process present at
the treatnent plant, that is no coagul ation was in place,
the cost would be $26 per acre foot according to
M. Krasner's analysis. However, nobst treatnent plants
in the Delta currently have coagulation. |In fact, I'd
say all of themhave it. It's just a question of what
ki nd of coagul ant doses they use.

So, consequently, the nore appropriate nunber
woul d be the increnental cost. An exanple would be
Contra Costa County's Bollen plant where the current alum
dose is roughly 30 milligrans per liter. How nuch
addi ti onal alum woul d be required under the enhanced
surface water treatment -- under enhanced coagul ation
one has to look then at the incremental increase in
treatment costs due to changes in the DOC, because the
enhanced coagul ation is already going to be required
regardl ess of the DW-- Delta Wetl ands Project.

VWhat |'ve shown here is under the Delta Wetl ands
Project for eight milligrans per liter, as shown in ny
previous chart, the annual average drops slightly to
3.41, essentially equivalent. So there would be no
change in the base condition with respect to treatnment
requirenents. In other words, you still have to
i mpl enent enhanced coagul ation. You would not have to do

anything else. And there could potentially be a slight
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decrease in cost if you take credit for the renoval of
the agricul tural drainage during the nine nmonths of the
year when agricultural drainage would no | onger be

di schar ged.

Now, |'ve stated previously that if you renoved
all of the agricultural drainage fromall four of the
Delta Wetlands islands you woul d see a decrease in the
DOC at the export punps of approxinately .08 mlligrans
per liter, or roughly .1 milligrans per liter. So
conparing to the base condition this could drop the
annual average down to 3.3. And this could lead to a
possi bl e decrease in treatnent costs of approxi mately 50
cents per thousand gallons. So what you're | ooking at if
you increase or decrease the dissolved organic carbon on
an annual basis by a tenth of a mlligramyou' re | ooking
at a cost estimate of about 50 cents per thousand per
acre feet.

HEARI NG OFFI CER STUBCHAER: Per acre foot.

DR. KAVANAUGH: Per acre foot, excuse me. So it
could be a benefit. It could be a slight increase. |'ve
shown up here for the sake of conpleteness the 16
mlligrams per liter nunber, even though I don't expect
that to occur. Here you see an increase of up to about
3.51, or roughly an increase of .1 mlligrans per liter

DOC. And here you woul d see an increase then of roughly
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40 to 50 cents per acre foot in the annual treatnent
costs.

Agai n, one has to |l ook at the bal ance over the
year. There would be a slight increase in costs during
the nmonths of discharge. There would be a slight
decrease in costs during the nmonths of nondischarge if
one accepts credit for renoving the agricultural drainage
fromthe Delta.

| wanted to -- if | could just put into
perspective the issue of treatment costs and treatnent
operation in the context of |ooking at H O Banks DOC
versus the concentration of DOC and ot her paraneters
t hroughout the State Water Project.

If you could place on the overhead Figure B, --

M5. SCHNEI DER: We, actually, have two figures, a
Figure B and a Figure Cthat I1'd like to introduce now so
as not to interrupt Dr. Kavanaugh. Figure Bis entitled
"Total Organic Carbon in the State Water Project."” And
that would be Delta Wetlands Exhibit 50. And Figure C,
is not up, but it will be entitled "Bronide in the State
Water Project." And that would be Delta Wetl ands
Exhi bit 51.

DR, KAVANAUGH M. Stubchaer, this information is
taken fromthe California State Water Project Sanitary

Survey report dated 1996, published as a draft. Fina
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report January 1, 1996. It has the California Departnment
of Resources as the author. And we woul d propose to have
this incorporated by reference, but the docunent is
clearly avail abl e.

This particular chart summarizes the total
organi ¢ carbon levels at various locations within the
State Water Project. And referring first -- | lost ny
light here. | have -- if |I -- let's see, how can | do
this? We refer to the first -- second colum there it
says "Banks." And you can see that this is the fanopus
Box and Wi sker plots. And | know this causes eyes to
roll so let's be as quick as possible.

The medi an val ue shown there is four. There is
a relatively steady value -- thank you, we're getting
repl acenents here as we speak, Banks checkpoint 13, 21
And so you see that the nedian val ues are roughly
conparable, a little bit of increase in sonme |ocations,
significant ranges. And you see sone decrease with
di stance. Castaic Lake has a | ower value, Devil Canyon
The dat abase, of course, is somewhat |limted here

So the point of this chart is not to prove that
DOC decreases as it noves down through the State Water
Project, which it mght do, but rather to stress the
poi nt that each individual utility nust |ook at the

quality of the water at the point where they extract it
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and treat it in order to evaluate their treatment
requi renents.

So clearly the utility using Castaic Lake as
their termnal reservoir is going to evaluate TOC data
over tinme and not be | ooking at the changes in DOC at the
H. O. Banks. For exanple, the range of values is |ower
here indicating, of course, the changes in -- during
transport and the fact that the water is stored in
Cast ai c Lake.

HEARI NG OFFI CER STUBCHAER: Do you know where San
Luis Reservoir would be on that? 1Is that by the Delta

Mendot a Canal ?

DR KAVANAUGH. | have the map of that. And let's
see if | can quickly get it. It doesn't look like it.
Let's see, San Luis | think is check 13. [|I'mnot exactly

sure.

HEARI NG OFFI CER STUBCHAER  Al'l right.

DR. KAVANAUGH  Check 13 is further down. | think
San Luis is sonewhere around the DMC.

HEARI NG OFFI CER STUBCHAER  Okay. Thank you.

DR. KAVANAUGH: Yeah. And, of course, Silverado is
further on down -- Silver Lake, excuse ne.

The next chart shows a simlar sunmary of data

for brom de. And, again, you can see that in this case

we do have San Luis which is in between. And what you
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see here when conpared to Banks, .22 nmedian value. A
slight increase as we nove further down the State Water
Project, which would be indicative of evaporative | osses.
And if one | ooks at total dissolved solids this is an
even nore dramatic change as you nove down the State

Wat er Project.

So this, again, points out the inmportance of
| ooking at the water quality at the point of extraction
for treatnent as opposed to what exactly is going on at
the Banks station. Now, this, again -- these charts both
Figure B and C, again, stress the significant degree of
variability that is present in surface water sources, and
the Delta is no exception.

And what water utilities do in order to be sure
that they're meeting their requirements is incorporate
into their plant design sufficient operationa
flexibility so that these kinds of variabilities can be
easily handled. And |I've sunmarized sonme data fromtwo
plants who use -- rely on Delta export water in a new
table, Table F. The title of this table is, "lnpact of
Source --

M5. LEIDIGH: Just for the record --
DR KAVANAUGH: Yes.
M5. LEIDIGH: -- that |last one that we were | ooking

at was Figure C. And it was Delta Wetlands 51. It was
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referred to as "this figure."

DR. KAVANAUGH: |'m sorry.

MS. LEIDIGH And this oneis --

DR. KAVANAUGH: And this is also fromthe State
Water Project Sanitary Survey dated 1 January 1996.

M5. LEIDIGH: Okay. | have a question with regard
to that: |s Delta Wetlands offering that sanitary survey
report in evidence?

HEARI NG OFFI CER STUBCHAER. They sai d by reference.

M5. BRENNER: Just by reference.

M5. LEIDIGH: Okay. But you are planning to offer
it in evidence by reference, so it will need an exhibit
nunber. And it will have to be offered, right?

M5. BRENNER: These are the only pertinent portions
of that report that we're taking out.

M5. LEIDIGH: Okay. Then you can just offer these
and that woul d be fine.

M5. BRENNER: 1'd like to just offer these and not
t he whol e report.

M5. LEIDI GH: Okay. Thank you.

DR KAVANAUGH. All right. Please, put Table F up.
Now, what is summarized in this table, whose title is
"I npact of Source Water Quality on Water Treatnent Plant
Design Primary Coagul ant Dose Requirenents --

M5. SCHNEIDER: Let me interpret you. That will be
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Delta Wetl ands Exhibit 52.

DR. KAVANAUGH. \What we -- what | have summari zed
here is three water treatnment plants in Contra Costa
Water District: The Bownan and Randell Bolt plants, in
the Santa Clara Water District Santa Theresa water
treatment plant, what's shown as the water sources. And
then the water treatmnment plant process trains.

| just draw your attention to the coagul ant
doses that have been incorporated into these plants. As
you can see the average at Bowran is 35. They have the
capabilities to go up to 60. Randel Bolt is only 3,
because they use direct filtration, but it can go up to
20. Santa Theresa average of 10, nmaxi num of 60. So
these are just three exanples of treatnment plants that
currently rely on export waters fromthe Delta. And they
have addressed the degree of variability that we observed
by maki ng sure that their treatnent plants have the
necessary flexibility to deal with varying |levels of DOC
and turbidity.

M5. SCHNEI DER: There has been testinony that you
did not consider the possible recirculated water fromthe
seepage control systemas a source of DOC onto the
reservoir islands.

Have you | ooked at this issue and what is your

concl usi on?
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DR. KAVANAUGH. Yes, | have. And |I've prepared a
new table to sunmarize this information. As you nmay
recall one of the questions that was raised during
cross-exam nati on was whether or not the seepage water
that is proposed to be collected and then recircul at ed
back to the reservoirs would contain a significant
gquantity of dissolved organic carbon, and thereby
represent an additional source.

And | stated during that, that | had not | ooked
at that issue. |In this newtable, Table H which has the
title "Estimated I npact of Recircul ated Seepage Return
Fl ow on the DOC, Dissolved O ganic Carbon Budget."

MS. SCHNEI DER: That woul d be introduced as Delta
Wet | ands Exhi bit 53.

DR. KAVANAUGH. This table sunmarizes nmy assessnent
of this particular source of DOC. What | have sunmari zed
here is, first, the quantity of recircul ated seepage
passi ng through the peat soil. The peat soil -- the
seepage passing through the peat soil would be the
potential primary source of DOC

Based on estinmates conpleted by M. Ed Hultgren
the quantities are shown for Bacon |Island and Webb
I sland. The nunber of days expected to be punped are
approxi nately 180 days. This gives a total flow as shown

2700 acre feet for Bacon Island; and 900 acre feet for
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Webb | sl and.

The estimated DOC i n that seepage water
certainly, this is an unknown. | have chosen 20
mlligranms per liter because that is equivalent to the
DOC that you currently see in the agricultural drainage
on average. | think that's a reasonabl e nunber.
Certainly, there are ranges of DOC values in the pore
waters. It's uncertainly what the concentration is going
to be due to very slow novenent of the water through the
peat soil. So 20 nmilligranms per liter, | think, is a
reasonabl e nunber.

This gives a certain mass of DOC in the
recircul ated seepage. And | have conpared that to the
total DOC | oading as estimated in nmy Table 5-5 in the
CUMA Exhibit, DW13. And you can see that it represents
| ess than four percent of the estimated DOC that | am
projecting. So based on this calculation and, of course,
I"'mrelying on the analysis of M. Holtgren, this would
not represent a significant new DOC source to the
i sl ands, the reservoir islands.

M5. SCHNEIDER: | have a final question
Dr. Kavanaugh. CUWA recommends that no di scharges from
Delta Wetlands's reservoir islands be allowed if
reservoir water DOC | evel s exceed anbient DOC | evels in

t he channel s.
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G ven your anal ysis of DOC changes expected in
the reservoirs, do you think that Delta Wtlands woul d be
able to discharge if the CUM condition were inposed?

DR KAVANAUGH. No, | don't think that they would
be able to discharge off of the islands if that is the
condition of the pernit.

As | stated in nmy analysis, | expect the DOC in
the reservoir islands to increase, but not at the
magni t ude that has been proposed by the commenters on the
application. As |'ve stated somewhere between one to two
mlligrans per liter increase is what | expect. It could
be sonewhat higher. It could be somewhat | ower.

Clearly, if you presune that the DOC in the diverted
water is approxinately four, the level will then be
somewhere in the range of five to six.

The ambi ent DOC in the channels during the
nmont hs of discharge are likely to be in the range of
three to four. So because of this, you would likely
never be able to discharge off of the islands. The
i mportant point here is to consider the quantities of DOC
and to think of them "quantities" in the context of
constraints on the project.

The Delta Wetlands Project, in nmy view, is not
going to contribute DOC greater than what is currently

being contributed. And so the approach really has to be
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based on the inpact at the export |ocations and not at
the anbient conditions in the channel

M5. SCHNEI DER. Thank you. Qur next rebutta
witness is Dr. List. As Dr. List gets ready, |I'd like to
i ntroduce into evidence another exhibit, it would be
Delta Wetlands --

M5. BRENNER  54.

M5. SCHNEIDER:. 54. And it's conprised of three
figures. Figure 1 is entitled "Agricultural Return Fl ow
From Bacon |sl and, Conparison of Measured and FDM
Val ues. "

Figure 2 is entitled "Bacon |sland Drai nage
Vol unme Fl ow Rate, Conparison of Averaged Measured and FDM
Values." And Figure 3 is entitled, "Bacon Island Return
Salt Flux, Conparison of Measured and FDM Val ues. "

Dr. List, you were contacted by Contra Costa
Water District regarding the agricultural return
salinities fromBacon Island; isn't that correct?

DR LIST: Yes. On July the 3rd nmy office received
a fax from Contra Costa Water District, which is
basically included as Figure 1 here, which is -- do we
have Figure 1? Wich was a conparison of salinities of
drai nage water from Bacon |sland as neasured by the
nmuni ci pal water quality investigation, which is the

bottom curve here, or the bottom scatter of dots which
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woul d put an average curve through it in conparing that
to the concentration of drainage water that was used in
the sinulation that were perfornmed with the Fischer Delta
Model

The concl usion that Contra Costa Water District
had drawn fromthese data was that the salinity of the
water in the -- drainage water in the Fischer Delta Mde
here bei ng sonewhat hi gher would | ead to increased
benefits when that drai nage water was no | onger put into
the Delta. So that the inference was that the Delta
Wet | ands Project was going to not inprove the water in
the Delta as much as it would have if the salinities
woul d have been lower in the drainage water. So it's a
little compl ex.

The i nmprovenents that are in the project cane
fromno |longer putting drainage water in with salinity.
Contra Costa's inference was that because the Fischer
Del ta Model had hi gher concentrations of salinity that
this would |l ead to nore i nprovenents than what woul d
actually occur. And we reacted to this inference by
conputing the total nass of salt that would pass up the
i sland. Because the key thing to understand here is that
if the -- there's salt going into the channel, it's
massi ve salt going into the channel and not concentration

of water going into the channel
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Because the concentration of the water going
into the channel is -- is with -- associated with the | ow
degree of flow, than there's very little salt going into
the channel. If it's associated with a |arge degree of
flow, then there's a large amunt of salt. It's the
amount of salt that would be forgone if the agricultura
drai nages were renoved. So we did some conputations of
the flux of salt, or that is the transport of salt that
woul d pass up the island.

M5. SCHNEI DER:  When you did these analyses in
response to the July 3rd fax from Contra Costa, what did
your anal ysis indicate?

DR LIST: Well, it required two pieces of
information. One is the flow rates, of course. And the
other one is the salinity. And the net result of these
as shown in the next slide, which is the drai nage
vol unes, you see that -- this is the flowrate of the
drai nage off Bacon Island. And the dark lines are the --
what the flow rates were that were used in the Fischer
Delta Model. In the -- and the shaded lines here are the
flow rates that were included in the EIR EIS.

In fact, they cone fromtable -- Table C2 --
C2-1, | believe. But to note here that the Fischer Delta
Model flow rates are substantially reduced fromthe

measured flow rates, where as the opposite was true of
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the salinity. And the basic conclusion that cane out of
this multiplying up these flow rates and the -- and the
salinities in the forgoing chart was the actual nmass of
salt that was returned to the Delta in the Fischer Delta
Model was about hal f of what was actually occurring.

So if we can see the next slide. So this slide
here is the product of the flowrate and the salinity.
So the estimates fromthe Fischer Delta Mdel in each
nove average for this period of time shown in the dark
blue. And the estinmates fromthe nmeasured one, neasured
flow rates are shown in the gray. The net result of
adding it up for the year is that the flowrate of salt
fromthe Fischer Delta Mdel is about half of what was
actually occurring. So the net effect would be -- in the
Fi scher Delta Model woul d be underestimating the
i mprovenents that would actually occur fromtaking away
the agricultural drainage as it occurs on the Delta
i sl ands.

HEARI NG OFFI CER STUBCHAER: Question. 1Is there a
reason why you didn't show the nmass instead of the flux?

DR LIST: This is the flux. It was just easy to
conpute this. You multiply the flow rate by the
salinity.

HEARI NG OFFI CER STUBCHAER | see.

DR LIST: You notice that the units up here are
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m crosi emens per centinmeters squared tines --

HEARI NG OFFI CER STUBCHAER All right. So it is --

DR LIST: It's the product of the two.

HEARI NG OFFI CER STUBCHAER: All right.

DR LIST: So basically --

M5. SCHNEIDER: If you --

DR LIST: -- the inference, the inplication by
Contra Costa Water District is not correct. The Fischer
Delta Model is actually submitting about half the anmpunt
of salt that was actually occurring. So when the
agricultural drainages are foregone, the inprovenents
fromthe forgoing agricultural drainage would be about
twi ce what the Fischer Delta Mdel predicted.

M5. SCHNEIDER: If you go back to Figure 2 it shows
di fferent amounts for the Fischer Delta Mdel drainage
vol ume and for neasured val ues of drainage.

Can you explain how you cal cul ated the Fi scher
Del ta Model values and what the nmeasured values in
contrast represent?

DR LIST: Yes. These are rather conplex. Let's
start with the easy one. Measured flow rates are the
flow rates that were in the EIR EIS and were comput ed
fromthe punping tines and the punpi ng horsepower on the
island. And if you add themup for a year, they

represent sonething like 34,000 acre feet of return flow
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Now, the way that this is done is Fischer Delta
Model agricultural return flows can't be for a specific
i sland, can't be conputed directly, because of the manner
in which the nodes are set up in the nodeling. So the
way in which it is done is by relating a fraction of the
Delta island space to the total anmount of agricultura
ar ea.

And the agricultural return flows are taken from
DWRSI M and consunptive uses. And then nmultiplied by the
fraction of Bacon Island area relative to the total Delta
area. And that conmes out to about .0124, sonething |like
that for the Delta. So it's about 1.2 percent of the
actual total area

The point is that the -- the agricultural water
use is -- is associated with crop use. And it cones out
as part of DARSIM But then it's allocated to the nunber
of nodes that are associated in the Delta. And sonme of
t hose nodes represent Bacon |sland and associ at ed
i slands. So that one way to get these nunbers is to
simply just multiply the fraction of Bacon Island area
with the total area of the Delta.

The nmeasured agricultural return salinities were
obt ai ned fromthe DWR nunicipal water quality
i nvestigation through the Division of Local Assistance

Home Page. And the neasurenents were fromthe two
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punpi ng i sl ands, from discharge punps that are on Bacon
I sl and, punp stations.

M5. SCHNEI DER: The Departnent of Water Resources
conduct ed a conprehensive survey of Delta island drai nage
flows in water year 1955. That data is summarize in
Table C2-1 of the Draft EIR EIS.

How do those 1955 neasurenents conpare to the
measur enents shown on your figure fromthe 1988 to 1992
punpi ng data?

DR LIST: Well, the 1955 nmeasurenents that DWR had
perfornmed were associated with an area they terned Bacon
I sland, which was an area of about 19,357 acres for which
they measured 74.4 inches of drainage water. And if you
associate that -- this is a total flow of 120,000 acre
feet. Now, the Bacon Island that we're referring to here
is about 5,539 acres that was used in the Fischer Delta
Model. So if you prorate that you get 34,000 acre feet,
approxi nately 34,000 acre feet in 1955.

The nunbers which are -- if you add up these
flows here, which were the flows that appear in the --
fromthe basis of the punping records, it cones to about
31. 3 thousand acre feet. So the nunmbers that DWR
nmeasured in 1955 and the nunbers that are used in this
conputation are basically in the sane ball park of around

31 to 34,000 acre feet per year. So | think that these
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are a fair estimte.

M5. SCHNEI DER: Let me just ask you one | ast
guestion: Does the discrepancy between the neasured
val ues from 1955 and 1988 t hrough '92, discrepancies
bet ween those nmeasured val ues and Fi scher Delta Mde
cal cul ated values in any way discredit the results of
Fi scher Delta Model simulations that you perforned?

DR LIST: No, | don't believe so, because it is
unreasonabl e to expect any nodel to calculate exactly al
of the flows and all of the salinities in a systemthat
is as conplex as the Delta. As you've seen in Figure 1
the neasure -- if we can just go back to Figure 1

Typical of the neasured salinities are these
dots that are shown around here for Bacon |sland, which
represents sanples. And it would be inpossible for any
type of nmodeling to reproduce that kind of fluctuation
Point is that the Delta represents -- the Delta Mddeling
gets the total flows correct. And it gets the tota
masses of salt correct as was shown in the previous
testimony. We've done the salt bal ances and water
bal ances. And so, overall, the nodel is well calibrated.
And it has to be expected that sometines the conputed
val ues are going to be a little nore than what you woul d
measure, and sonetines they're going to be a little |ess.

But, overall, calibrations which Contra Costa
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Water District and ourselves have intinmately been

i nvolved in over a period of tinme have shown that in
general these nodels can -- are a proper representation
that can be used for a conparison -- a conparative

anal ysis of the Delta Wtl ands Project.

M5. SCHNEI DER. Thank you, Dr. List. Qur next
witness is Dr. Al ex Horne.

Good afternoon, Dr. Horne. Could you, please
state and spell your name for the record.

DR. HORNE: My nanme is Alex Horne, HO R NE.

M5. SCHNEI DER: And woul d you, please, sumari ze
your professional experience as it relates to the Delta
Wet | ands Proj ect .

DR. HORNE: Yes. |'ve been a professor at
University of Berkeley in the Departnent of Civil and
Envi ronment al Engi neering for about the past 26 years.
During that time |'ve carried out research, which is
essentially tried to provide answers to the questions of
the sort that cone up here, whether they be in streans,
or oceans, or |akes, or wetl ands.

My original training was in biochemstry in
i mol ogy and oceanography. And | came to engi neering
when they essentially told nme that we can desi gn anyt hi ng
so long as you get nunbers. And so ny research

essentially has been to try to solve that very question:
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Can | get ecol ogical systens to give nunbers such that
t hi ngs can be designed in sonme particular fashion?

The things |I'mnost proud of | think of that
nature are the California Standards on Del usion for San
Franci sco Bay cane out of ny early research with
encl osures. Sone of the standards on chlorine, nanely
t he renoval of chlorine by dechlorination also came from
sone early work that | carried out. And a nunber of
other projects, including the design of sone of the
recent reservoirs such as the Domeni goni reservoir where
| monitored the water quality in the early stages. A
nunber of local reservoirs, the Truckee River, a nunber
of other places.

I think ny research has nade a contribution to
t he eventual solution of such problenms. And nost
recently, 1've been working heavy with Wetlands in terns
of wastewater treatment for large industry, |arge groups
of people like the five mllion people in the O ange
County Water District group

M5. SCHNEI DER: Thank you. Wbuld you start out
wi th summari zi ng your general opinion of the Iinmmological
aspects of the witten and spoken testinony that you have
exan ned.

DR. HORNE: Yes. | think with a few exceptions the

i mol ogi cal testinobny that generally opposes the Delta
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Wet | ands has shown a consistent bias to extrene high, or
unf avor abl e ranges of the variables discussed. This may
or may not be appropriate for the agency, but in
particular CUMA, DFG and the Departnent of Water
Resources -- | beg your pardon, and California Fish and
Gane stated what coul d happen rather than what woul d
happen.

And in this rebuttal I'mgoing to try and
denonstrate the nost likely Iinmmological events that
woul d occur in the Delta Wetlands's reservoirs. And then
the nost likely water quality resulting fromthe nost
probabl e events. So, a mean course rather than an
extreme one side or the other.

M5. SCHNEI DER: Generally, what are the factors, in
your opinion, that are likely to affect the ambunt of DOC
entering the water colum fromthe Delta Wetlands's
reservoirs?

DR. HORNE: This question requires consideration of
the DOC likely in the short-termwhen the reservoir is
first filling in the first year or two; and then in the
long-term when the reservoir is in equilibrium Al
reservoirs show this initial short-termresponse. And
that is usually a poorer water quality than the | ong-term
response.

One of those dramatic exanples is |ike Cariba,
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which is on the Sanmbezi in East Africa, where the initial
response having flooding 200 mles of tropical forest,
the H2S was so strong it took out the turbine bl ades.
Less dranatic exanpl es have occurred nore locally, and
"1l give one, Castaic Reservoir where when it was filled
in 1973 happened to coincide with an earthquake and pore
water quality. And one of the taste and odor events
there was due initially to its -- partially to its
spilling. Castaic reservoir, another one of the term na
reservoirs down there in Los Angel es, also had sone

probl ens when it was first filled, which have becone
somewhat | ess.

There was a good deal of comments especially in
the new revi sed CUM exhibits of the effects of advective
and diffusive water nmixing. And there seened to ne to be
sone confusion as to what would exactly happen in this
reservoir. This is rather a shallower reservoir than we
used but, of course, there are nany people in the world
that use reservoirs of this depth.

So | would like just to |l ook at one, or two of
the CUWA exhi bits and point out the nmechanisns that are
avai |l abl e, whether they will be applicable, and what the
net result would be on DOC rel eases. So | think the
first thing to dois to |look at the CUM Exhi bit 6B

As you can see here there is a dispute between
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the two groups, obviously, of the inportance of these
mechani sms and whet her or not they were effective in this
particular situation. Dr. Kavanaugh has gone through
this already, so I'll be pretty brief about what | think
here.

If we can have ny first exhibit, which is a new
exhibit. 1It's the one that you've got at the top there.
The picture -- yeah, the textbook pie diagram That's
the one. | feel a little hesitant to introduce this
since | just -- I"'mfollow ng one of the world's top
m xi ng experts but, perhaps, he knows too nmuch to
simplify this.

M5. SCHNEIDER: W need to identify this exhibit
first, Dr. Horne. This is |abeled Figure 5-1 from your
book, Limmology, 1994. This will be introduced as Delta
Wet | ands Exhi bit 55.

DR HORNE: This indicates nost of the mechani sns
that are available in lakes to mix water. And this wll
occur no matter what size the |akes are, whether they're
oceans, or snall puddles, basically, though the
i mportance of each of these varies. This one here is a
Langmuir spiral, which is -- was nmentioned in the CUMA
testi mony.

These are sonme breaki ng waves. And here are

some mxing currents going down. There are other
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mechani sns of m xi ng, including evaporative cooling, and
all these will mx this upper part of the water. In our
reservoir in the Delta Wetlands reservoir, this
thernocline here will probably not exist. This will act
as the bottomof the reservoir. And so what counts is:
WIIl the energy that's put in here get down to here? And
if I can have nmy next exhibit, please.

M5. SCHNEI DER:  5-47?

DR. HORNE: No. The other one.

M5. SCHNEIDER: 5-6. This is figure -- Figure 5-6,
again fromDr. Horne's book, Limmology, 1994. And this
will be introduced as Delta Wtlands Exhibit 56.

DR. HORNE: What you can see here is that the -- is
the wave height here. And this is the wavel ength. Now,

t he amount of nixing that occurs with these waves is
dependent not only on the wave height -- we heard sone
testimony of how these might get to three feet. | think
that m ght have been a breaki ng wave, not a real wave.
The fetch on this island is not |ong.

But what really counts is this wavel ength. And
if the wavel ength is short, m xing does not go very far
Wth each -- each wavel ength we reduce the mixing as you
can see. So we're sort of talking down here in the Delta
Wetl ands. So a wave of a foot would have a tenth of a

foot at one wavel ength, and here you can see it would be
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even snal ler.

So | don't expect to see a big peaty mess in
this reservoir when it's full. It will certainly be
peaty when they first put water init if it's a w ndy
day. Not to belabor this point too much, | think what
wi |l happen is there will not be a |large anount of m xing
fromtop to bottomin these |akes. They will mix like
nost | akes of their depths do. |If we can have the next
figure. There was also --

M5. BRENNER: Do you want this one, or the next
one?

DR HORNE: No. This one.

M5. SCHNEIDER: This is labeled Figure 5-4. It's
froma report technical nenmo co-authored by Dr. Horne in
1975. And this will be introduced as Delta Wetl ands
Exhi bit 57.

DR. HORNE: The concern here is what will happen to
wat er when it piles up at the end of the reservoir. As
Dr. Losee puts it: WIIl this water sink down to the
bottom swirl across the bottomand m x up the sedinments,
or will it not?

This is an actual measurenment made using NASA' s
extensive facilities of Clear Lake, which is a | ake that
is not too dissimlar fromthis |ake and has been

nmentioned in sone ways. And these are actual current
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measur enents nade by taki ng phot ographs every hour and
then laboriously plotting the distance of an incorrect
signal of algae on the surface. And what you can see

here is that nost of the water swirls around |like this.
And that's what will happen to water --

HEARI NG OFFI CER STUBCHAER: Dr. Horne, | want to
remind all the witnesses that we have a witten
transcript here. And when you say "like this" or -- it
doesn't read too well. So if you can give a little
description, we'd appreciate it.

DR. HORNE: Yes. The water in this case tended to
spiral and to nove in a clockw se direction. And did not
tend to pile up at one end and then di sappear underneat h.
This kind of circular notion is what | would expect in a
small -- relatively small shall ow and warm system such as
what will occur in the Delta Wetlands reservoir.

So, again, | think most of the wind s energy
wi || be expended in sending the water round and round and
not in stirring it vertical

HEARI NG OFFI CER STUBCHAER  Pardon nme. Do you have
any know edge of any vertical notion, or return current,
or anything like that in this |ake at the sanme tine that
these surface measurenents were taken?

DR. HORNE: There are vertical nmotions. And one of

the vertical motions that was occurring sinultaneously to
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this -- not sinultaneously in the sane day. This was a
fairly cal mday, but in nore wi ndy days at the sane
period of tinme, particularly Langnuir spirals where the
wat er spirals down. Now, the inportant thing about a
Langmuir spiral is it mxes down to the thernocline.

And in this lake the thernocline will be --
there will be no thernocline. And the other way to | ook
at it is you can actually go out on a boat and neasure
the width of a Langnuir spiral. And on simlar site
reservoirs the ones we expect, | expect the dianeter of
one of these spirals to be about ten feet, which neans
that under a full condition it would not inpinge upon the
bottomwater. So, again, | don't expect that nmechanism
whi ch is another nmain nmechani smhere, to inpinge upon the
bott om

We can take that one off now | think there's
one thing that mght help. Listening to the testinmony
and readi ng, the testinony has been that there seens to
be al nbst a semantic problemin difussion and advecti on.
And this was partially clarified by Dr. Kavanaugh in his
testimony -- his rebuttal testinmony. And I'd like to
clarify it a little further, because | think it's nore of
an apparent problemthan a real problem

There is no real common English word for oozing

out in scientific terms. And so Dr. Kavanaugh used the
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termdiffusion as a | ot of people would. And in his
overal | discussions of diffusion he's actually including
bot h advective m xing and nol ecul ar diffusion. And
think that's where Dr. Losee didn't really sort out the
differences. And that's where | think the idea that

t hese other m xi ng nechani sns, the wind mxing, stirring,
Langmuir spirals, whatever they nay have been were not
consi der ed.

The difference between Dr. Kavanaugh's approach
and the CUWA approach is that Dr. Kavanaugh all ows al
the available DOC in the upper peat |ayer to be noved
into the water colum, really regardl ess of any
mechanism The only difference then left after you' ve
got all of the nmaterial out of the top layer is to -- is
to look at nolecular diffusion. And if |I could have ny
next exhibit -- no, let's |leave that on for a second.

To clarify this further, Dr. Kavanaugh
attributes less than half a mlligramper liter of DOC to
short-term advective mxing in the top three i nches of
peat. The remainder of the contribution will then be
long termand true nolecular diffusion. And | agree with
his statement. And | don't think he's in conflict with
the CUMWA interpretation. |f he could renenmber that the
advective terns have been considered as acting prior to

the diffusive terns.



CAPI TOL REPORTERS (916) 923-5447
2272



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

If the CUM estimate of six inches of advective
peat is used rather than three inches, then one milligram
of DOC would be released in the early years of the
reservoir's life.

MS. BRENNER: Go ahead.

M5. SCHNEIDER: Did Dr. Kavanaugh and Dr. Brown's
anal ysis of the Delta Wetlands reservoir operations
assune no change in DCC rel ease | evel s over the years of
use?

DR. HORNE: Yes.

M5. SCHNEI DER:. Wiy was this a conservative
assunpti on?

DR. HORNE: Because the surface |ayer of the peat
will rapidly becone |leached in nost, if not all, DOC.

And this will occur whether it's three inches of mxing,
or six inches of mxing, and whether it's m xed by one,

or all of the processes that | just sunmarized in ny
first three exhibits, also with the sane -- with regard
to the CUMA exhibit, discussing the inadequacy of

consi deration of Dr. Kavanaugh's testinobny. So

whoever -- whoever you're listening to, all these
nmechani sns have been considered. And it's a conservative
estimate.

Shal | ow or deep there's a finite anount of peaty

sedi rents that can be disturbed by w nd, or biologica
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forces. You can only stir so nuch. And after that, that
will be the end of that. After that only nol ecul ar
diffusion will operate. And both Delta Wetlands and CUWA
agree that this is a very slow process. So I'd just like
toillustrate this a little bit with ny figures -- next
figure which is --

M5. BRENNER: That one.

DR. HORNE: We've had "One Day in the Life of DCC "
I'"d just like to have a couple years in the life of a
potential reservoir in the Delta --

M5. SCHNEI DER: Before you start, we should
i ntroduce these exhibits as a set, perhaps. This will be
Delta Wetlands Exhibit 58. And it is conprised of two
pages. It's entitled "Factors Influencing Water Col um
DOC," 1-A and 1-B are on the first page. And 1-C and 1-D
are in the second page. And those two pages are Delta
Wt | ands Exhi bit 58.

DR. HORNE: This exhibit was -- was specifically
created to rebut the CUM testinony 6B -- Exhibits 6B and
C, and to show what probably would be nost likely to
happen. Here's the situation in Figure 1-A where the
reservoir is dry. It's the first year

We have shal |l ow peat and whether it's three
i nches deep, as suggested by Delta Wetl ands, or six

i nches deep as suggested by CUWA that is to say the
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potential mxing, we have shallow and deep. W then add
water. And this is the first water addition going in.
And DOC is then at its highest, because there's little
initial flushing and -- there's initial flushing, rather
and little delusion. W then add water. W have shal |l ow
wat er, we have the maxi num amount of m xing and the
shal | ow peat is m xed around. The deep peat renains
undi st ur bed.

The next figure which follows on this is the
reservoir inits first year on operation. At a depth of
about 22 feet any sedinentary peat that has been
suspended when the reservoir is shalloww Il sink down
agai n, having | eached out nuch of its DOC. So we'll have
a noderate | evel of DOC, because the initial flush from
the peat will be diluted by water with | ow DOC. Agai n,

t he deep peat is undisturbed.

Now, take -- I'd like to take us a few years
into the future when the reservoir has stabilized.
Typically reservoirs take three to five years to becone
stable with regards to many of their water quality
paranmeters. So this mght be the reservoir in three to
five years tine.

Again, it's full of water. W have a | ayer of
| eached peat. W have a |ayer of undisturbed peat and

only nol ecul ar diffusion can nmove peat fromthe
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undi sturbed area into the | eached area and on. And this
is why | think Dr. Kavanaugh's estinmate was conservative,
because he assuned a continual |eaching here at the high
initial rate.

The DOC and equilibriumw Il be lower in the
first year, because as | said before this |ayer of
| eached peat, the nixed layer will essentially be | eached
to either all of its material, or it may leach a little
bit for along time. But | would agree with
Dr. Kavanaugh that all of these |eaching experinents show
a high anmount of leaching in the first occasion. And it

gets less with tine. The shape of that curve, we don't

know.
Yes, I'd like to introduce the next figure
now - -
M5. SCHNEIDER: And while you're getting that up
that will be -- that is entitled "Factors Influencing

Water Columm DOC," nunber two is on there. And it would
be Delta Wetl ands Exhibit 59.

DR. HORNE: This contrasts the base condition with
the Delta Wetlands's reservoirs. And we have the base
condition with irrigation water, continually disturbed
peat |ayer, and an undi sturbed peat |ayer, and a drainage
inthe Delta Wetlands -- well, when they were under

agricultural operation is about 24 to 30 inches. It's --
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essentially they're drained by ditches, which neans you
have arranged a perfect leach field for the top two or
three feet of peat.

So this formally undisturbed peat, though it's
undi st urbed physically now, has advective notion because
as a head of water passing through this peat |layer. And
so, in fact, instead of only having what we all consider
is a low ol ecular diffusion of TOC up through the
di sturbed peat layer into the water, we have a second
process which is advective flushing of water through this
deep peat | ayer.

And since as we know the land is continually
sinking, this layer is continually renewed further and
further down and we never get to the equilibrium where
all the TOC has been flushed out of the system

Contrast that with the Delta Wtlands reservoir
where we have this long list stable peat |ayer, instead
of this continually irrigated plowed |ayer, we only have
the process of nolecular diffusion. So whichever way you
examne this situation, the TOC and the DOC coning from
the Delta Wetlands, whether it be a shallow reservoir or
somewhat deeper, will be very much less than with -- with
continual agricultural production.

M5. SCHNEI DER: There's been testinony that al

carbon sources have to be considered. |n your opinion
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what are the nost |ikely dom nant processes of carbon
production and loss in the Delta Wetlands's reservoirs?

DR. HORNE: For this I'd like to introduce nmy next
exhibit.

MS. SCHNEI DER:  That woul d be introduced then as
Delta Wetlands Exhibit 60. |It's |abeled "Factors
I nfl uenci ng Water Columm DCC. "

DR. HORNE: This is essentially a rebuttal, or a
clarification of CUM Exhibit 6A which considered only a
few of the carbon sources, nanely, only the ones that
went one way. | think we should include lust terms in
order to be nore realistic.

This is nmy best estimate of what will happen in
the Delta Wetlands, which is an unusual reservoir in that
its drawn down every year. W don't normally draw
reservoirs down to zero, but we do draw them down a | ong
ways somnetinmes. The wet part of the cycle which occurs
fromroughly Novenber to July has three or four sources
of TOC. Algae will becone TOC, total organic carbon.
This total organic carbon will sink to the bottom There
will be a lost to earning of CO2, which will be the
majority of it. And the rest will remain there and
produce sone DCC.

And the amount of DOC -- or the root of the DOC

is indicated here. Al gae would al so produce DOC. And
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this will remain in the water, but it won't remmin very
long. This DOC is highly labile and is conventionally
not normally considered in |imol ogy, because it doesn't
conme in and out. It's just there for a very short tine.
Nevertheless, it will be DOC and will eventually go to
CO2 or will be eaten.

In the dry period, what | call danmp because |
think that's what it will be, we will get some growth of
aquatic plants in this restricted season here. And that
TOC will fall to the bottomand when it's fl ooded will
beconme this TOC -- DOC termhere illustrated in the box
in the figure.

M5. SCHNEI DER: And you're pointing to a box
| abel ed "al gae" and appoi nted DOC, correct?

DR. HORNE: Yes.

MR. SUTTON. Excuse my, Dr. Horne. For quick
clarification if I may, we've had di scussions about TOC
versus DOC. And the inplication has been that TOC
i ncl udes DOC, and you seemto be separating here.

When you' re tal ki ng about the al gae forming TCC,
is that actually particulate carbon as opposed to
di ssol ved organi c carbon, or are you using TOC in a
slightly different term nol ogy here?

DR. HORNE: | was nerely indicating here that the

algae will -- will beconme TOC as well as DOC. So the box
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| abel ed out with an arrow fromalgae to TOC in nmy m nd
i ndi cates al gae that is dying or sinking.

MR. SUTTON:. Which woul d be particul ate organic
carbon as opposed to di ssol ved organi c carbon?

DR. HORNE: Correct.

MR. SUTTON. So when you're using the term TOC you
don't -- you're not including dissolved organic carbon in
that, or are you?

DR. HORNE: No, I"'mnot -- well, technically you
have to.

MR. SUTTON. Yeah. That's the question -- the
reason for my question about clarifying that.

DR. HORNE: Yeah. | think then what we should do
is | should have drawn a "P" there instead of a "T" in
the box. That says "TOC' and should say "POC' and that
woul d make it clearer as distinct to what | was neani ng
here.

MR. SUTTON. And then that would apply to both
pl aces where you have TQOC?

DR. HORNE: Yes. Yes.

MR. SUTTON: Both the left and the right side of
the figure?

DR. HORNE: Yes. That would be correct.

MR. SUTTON. Thank you

DR HORNE: | would add that the use of TOC and DCC



CAPI TOL REPORTERS (916) 923-5447
2280



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

t hough very convenient is going to cause us a |lot of
problenms in the future, because if we have an al gae bl oom
TOC increases, but DOC doesn't. In particular DOC the
problem doesn't. So it's a little difficult now, because
we' ve gone so far along this road, but it is inmportant, I
think, to distinguish between TOC and DOC particularly in
storm fl ows.

M5. SCHNEI DER: Com ng back to the general
di scussion of the factors influencing water colum DCC,
you have a table that sunmarizes the various aquatic
sources of DOC, can you turn to that table?

DR. HORNE: Yes. Do you have the table?

MS. SCHNEIDER  This table is entitled "Factors
I nfl uenci ng Water Columm DOC, DOC from Various Aquatic
Sources." And that would be introduced as Delta Wetl ands
Exhi bit 61.

DR HORNE: |I'mgoing totry to go alittle slower
here as my M ssissippi accent is confusing the Court
Reporter.

One thing to renenber in this particular
reservoir is how nmuch material we'll have, because the
amount of peat, the anount of al gae, and the anount of
wetland plants will be the only source of TOC and DOC in
the future. W' ve talked about peat. And these are --

this table indicates DOC fromthe various aquatic
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sources, the constituent, and the long-termcontribution
relative to agricultural drainage, or drainage froma
natural wetland. The peat constituents will contribute
little, because it will be leached out in the early
years. Later it will be sealed by deposits. There will
be a sediment deposit on the bottomof this reservoir
which will tend to seal in sone of the peat itself.

Al gae, this is a question of some contention but
the nutrient supply provided to the Delta Wtl ands on
nost years woul d appear to me to be quite good. [|I'm not
tal king about its DOC content, but its nitrogen and
phosphorous content, in which case al gae production nmay
be | ower than nost people are expecting. |In addition, as
"Il nmention later, drawing a reservoir down in the fal
is not the best way to grow al gae, because they don't
grow very well when it's dry.

Finally, wetland plants, again, wetland plants
will be lower than | think nost of the testinobny has been
assum ng so far, because they only start to grow when
light is diminishing in winter. And that's, again, sone
of these are flowering plants and they don't grow just
any time. You have to plant themat the right time of
t he year.

So nmy general conclusion is that the Delta

Wt | ands' s reservoirs provide a poor habitat for peat
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| eaching relative to the agricultural situation. The
Delta Wetlands's reservoirs provide a poor habitat for
nui sance algae growth relative to nost natural |akes and
reservoirs in California due to the inflow of relatively
nutrient pore water unrestricted growth season

Finally, the Delta Wetlands's reservoirs provide
a poor habitat for wetland plants relative to the
situation in natural, or constructed wetlands due, again,
to a restricted growth season

The net result is a relatively |low probability
t hat photosynthetically influenced water quality in the
Delta Wetlands's reservoirs will be as pore as the
reservoirs relied upon by nost water supply agencies in
California.

M5. SCHNEI DER: Looking at those other water supply
facilities, Dr. Krasner has stated at least twice in ora
testimony that DOC does not change in concentration
through the entire several -hundred-nile | ength of the
State Project fromBanks to MAD' s treatnent plants at
| east .

In your opinion how nmuch nore, if any nore, DOC
will be produced in Delta Wetlands's reservoirs relative
to that produced in other State Project reservoirs and
the State conveyance systen®

DR. HORNE: Throughout the entire several hundred
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mle length of the State Project fromthe Banks plant to
the MAD's treatment plants, DOC shows a slight decline
fromabout 4 to 4.4 milligrans per liter down to about 3
to 3.5 milligrans per liter in a termnal reservoir.
This was alluded to in the exhibit of Dr. Kavanaugh. |
don't know the number of it.

M5. BRENNER: It's Figure 13.

M5. SCHNEIDER: | think you can just refer to
Dr. Kavanaugh's previous testinony.

DR. HORNE: Ckay. It was the one that showed DOC
decreasing through the system Now, | think here |
differ with Dr. Krasner and -- in his questions to you --
rather in your questions to himthat the -- with regard
to the Iimmol ogical situation of DOC generation in the
State Conveyance Systens versus the Delta Wetlands's
reservoirs.

In particular, Dr. Krasner stated that the size
of Castaic, and by inplication Silverwood, Perris,
Pyram d, and other reservoirs of the State Project were
much deeper than those of the Delta Wetlands's reservoirs
and thus very little shallow water. So there would be a
great dissimlarity between the two systens.

Well, it seens that way in a way, but that's
because we al ways draw reservoirs as very steep. Both

the Delta Wetlands's reservoirs and the State conveyance
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system we have to include, of course, the aqueduct and
t he shallow out to bays and forebays have a | arge
percentage of shallow, well-m xed and elim nated water
and sedi ments.

The California Aqueduct and the Littoral areas
of the epilimion, that is the warm upper |ayer of the
reservoir, in the State Project reservoirs are exanples
of such shallow wel |l -m xed conditions. The only
di fference of inportance between the DOC generating
potential of the Delta Wetlands's reservoirs and those of
the State conveyance systemare the peat bottom of the
former. | think this was taken into account in
Dr. Kavanaugh's testinony. And in nmy opinion, would
decline substantially over the first few years of
operation.

If algae, or wetland plants, or hedge plants
were to be a nmmjor contributor to the DOC pool, then
i nstead of declining through the system the State Water
Project system DOC would increase. 1In fact, we see it
in a slight decline. And that to ne is a very good
enpirical statenent that we don't see |ong-term DOC
generation in conveyance systens whet her they be shall ow
or deep.

| |l ooked at sonme data where DOC changes in | akes

have been measured under dark conditions and cal cul at ed
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that about .6 nilligrans of DOC a nonth woul d be | ost
under normal conditions in these State Project reservoirs
and conveyance systens. That's about the anbunt we see
and that's about the anmpunt of tinme that water could take
to go down those systens.

So it would seemto ne that the decay term
whi ch has not been considered and is normally fairly
smal | but, of course, becones longer with tine is the
dom nant factor over any DOC production within the
conveyance systems. So we're left with only the peat as
bei ng the difference.

M5. SCHNEIDER: Dr. Losee has predicted that al gae
in the Delta Wetlands's reservoirs will produce very high
concentrations of taste and odor conpounds.

Do you agree with that?

DR. HORNE: It's not exactly whether they will, or
not, it's how frequently. Anything could happen and
think this is another exanple of overstating extrene
events. It's certainly an inportant question, high taste
and odors is one of the worse problens in drinking
reservoir supply systens.

Dr. Losee stated the State Water Project
reservoirs receiving water fromthe Delta annually
experi enced cyanobacteria algal bloons that have produced

MB up to 177 nanograns per liter and geosnin of 2,700
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nanograns per liter. And this was -- this is a quote
froma paper by Taylor, et al., in 1994, which has been
offered into evidence by CUMA, | believe, and

Dr. Losee was the second author

To continue the quote, "There is a near
certainty that these kinds of bloons will occur in the
project reservoirs fromtine to tinme rendering the water
unusabl e by the water utilities." This quote is from
CUWA Exhibit 6, page 17.

Again, | think this is what coul d happen, but
not what woul d happen. Using the data in the paper of
Taylor, et al., | estimate the anpbunts of high geosnin
occurred for a total of 8 nonths in 21 years. | don't
think that's very often conpared to what | experience in
nost State -- not just our state, reservoirs around the
wor | d.

In addition, the causes of geosmin in M B bl oons
in the MAD reservoirs, with that | include those of the
DWR of which they are the main custoners, these
conditions that cause these taste in odors are not likely
to be replicated in the Delta Wtlands's reservoirs. So
somewhat surprisingly | conclude that although there's a
possibility of taste and odor causing bloons in the Delta
Wet | ands' s reservoirs, these events are equal, perhaps,

even greater likelihood in the Delta channels wi thout
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Delta Wetlands's reservoirs projects, or in the supply
reservoirs that the CUWA nenbers now use

Exanpl es of such reservoirs would be San Luis
Reservoir, Castaic, Perris, and Mithews, or for that
matter, upper San Leandro which is not directly connected
to this project. However, reservoirs that will occur in
the future, and Los Vaqueros is the |ogic exanple.

M5. SCHNEI DER: Wbul d you explain why Delta
Wet | ands possi bly could have | ower taste and odor
probl enms than CUWA reservoirs?

DR. HORNE: Yes. The restricted growth season in
the Delta Wetlands's reservoirs will result fromthe save
and rel ease of nmuch of the water prior to the worse taste
and odor season which is Septenber to Decemnber.

Bl ue- green al gae often call ed cyanobacteria that
produce taste and odors are creatures of warm stable
conditions such as are found in stratified reservoirs in
| ate sumrer and through the autum. The Delta Wetlands's
reservoirs will be well mixed by winds and virtually dry
by autum. It's quite likely that they will have |ess
taste and odor problens than many of the State Water
Project reservoirs, at least, in the fall when these
probl ens are npbst conmon.

M5. SCHNEI DER: DWR witness Raynond Tom stated that

there will be an increase in nutrients follow ng fl oodi ng
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of Delta Wetlands's reservoirs and inplied that there
will be nore algae in the reservoirs and in the State
Wat er Project storage and conveyance systens. Testinony
of other groups also indicated that Delta Wetl ands woul d
be highly productive, perhaps, simlar to Cear Lake.

Do you agree with those assessnents?

DR. HORNE: Shorter answer is, no, | don't agree.

And this is -- since this is not an expected concl usion
| think | need to explainit alittle bit. Witten
testinmony by the DWR indicated that they feel that
nutrients will rise in the Delta Wetlands's reservoirs
following winter flooding, and inplicitly that this wll
result in unacceptable water quality.

The California Fish and Gane Departnent is |iken
the algae in the Delta Wetlands to the al gae bl oons in
Cl ear Lake and is worried about oxygen depletion in the
Delta Channels if such | arge amounts of algae were to be
rel eased. So what will really happen in the Delta
Wetlands, now, it is true that nutrients are released in
soils in sone seasonal wetlands. This is what makes them
so productive. And that's why we get so much ducks
t here.

Nutrients released fromflooded soils as is best
known fromthe Varsia flood plane of the Anmazon River

from where we derive nbost of the information for our
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textbook. In such areas, the annual flood does rel ease
nutrients in the soil. And these nutrients were left by
decayi ng vegetation that grew during the last fl ood.

However, the fl oodi ng experinments carried out by
Jones and Stokes for the nostly pernmanently danp
Wet | ands' s reservoirs shows the opposite effect. In the
Jones and Stokes's study the four major inportant plant
nutrients: N trate, amonia, phosphate, and tota
phosphorous declined between 70 and 90 percent in the
weeks follow ng flooding.

This effect of nutrient reduction follow ng
flooding may be due to the nature of the Wetlands's
soils. Peaty soils are often nutrient depleted. And
they're also often acid. |I'mnot sure if the genera
situation applies to the formally saline Delta salts, but
the experinental evidence is quite clear that nutrient
additions -- nutrients fell follow ng flooding rather
t han rose.

M5. SCHNEI DER: Turning to experinental results,
exam ni ng the floodi ng experinments of Jones and Stokes
that was a microcosm You tal ked about mcrocosmns.
Coul d you explain what a mcrocosmis briefly.

DR. HORNE: M crocosns are experinments in small
cosns or enclosures. In detail, microcosns have been

defined as experinents in containers of |ess than one
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cubic nmeter, nesocosns in volunes of up to severa
hundred cubic nmeters, and macrocosns are | arge encl osures
with no well-defined linmts.

| teach a graduate course on the theory in
practice that these are cosms of all sizes. And the
connection with the Jones and Stokes's fl ooding
experiments is that they would be considered
experimental -- experinental enclosures, or cosns
experiments. However, for sinplicity some work is
considered all experinments to be nicrocosns since they're
smal | versions of the large real world. So the actua
term m crocosm nesocosnms, nmacrocosm enclosure, or in
Canada limmo-corral is not inportant for nost
nonspeci al i st .

M5. SCHNEI DER: Looking at the Jones and Stokes's
experinments, those experinents were conducted by Jones
and Stokes with input fromthe water agencies as well as
t he Water Board.

Do you consider those experinments to have been
reasonable to hel p design the analysis of the Delta
Wet | ands proj ect?

DR. HORNE: Yes. | consider nyself an expert on
these kind of experinments, and it's so listed in ny
resume. | carried out ny first enclosure experinment on

the affects of nutrients on blue-green algae in Cl ear
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Lake in 1973. And |'ve since carried out research on al
ki nds of enclosures in | akes and reservoirs, San
Franci sco Bay estuary, and even tropical oceans.

| published 14 scientific papers and did peer
review literature on this subject. In addition, 1've
published 22 reports. Finally, | carried out
whol e- system experinents in | akes and reservoirs of over
3,000 acres and with Wetlands's up to 500 acres.

In fact, right now ny students and | are working
on an encl osure experinent in an east bay reservoir
concerni ng DOC production fromwetland plants relative to
al gae. So regarding the Wetlands's fl oodi ng experinents
regarded out by Jones and Stokes for Delta Wetlands's
reservoirs, in contrast with CUM and DWR testi nony, |
find their nesocosm experiments to be appropriate for the
tasks of estimating DOC rel eases.

M5. SCHNEI DER: So these experinents were a
reasonabl e way to neasure DOC concentrations?

DR. HORNE: Yes. | think they were a good way to
assess the DOC, not just in concentration, but also by
extrapol ation to DOC per unit area that will be rel eased
fromfuture Delta Wetlands's reservoirs.

MS. SCHNEIDER: So if the Wetlands's were fl ooded
with twice as much water than the experinents, would the

DOC concentrati on be reduced by 50 percent, or would it
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remai n the sane?

DR. HORNE: The anmount of DOC rel eased in the
several nonth-1ong shall ow fl oodi ng experinents gave DOC
values that | think can be diluted with | ow DOC Delta
inflow water in a neaningful fashion. | estimate that
the final result will be nuch closer to half the initial
val ue since | see no reason why the future deeper
reservoir would renbve nore DOC fromthe peat than the
shal | ow experinental flooded area.

M5. SCHNEIDER: Wbuld it have been reasonable, or
necessary to replicate this particular set of experinents
that Dr. Brown conducted to adequately assess the Delta
Wet | ands Project inpacts? And, in particular, what is
your opinion of Dr. Losee's suggestion that snaller
replicated encl osures should have been used?

DR. HORNE: Regarding CUM's criticismof the |ack
of replication, | agree that replication in the sense of
nore fl ooded encl osures seens a good idea. However, |'ve
| ooked at nany of the |arge nacrocosm or nMeESOCOSN®
experiments published in the peer review and G ay
literature carried out over the last 30 years.

I found that replication is not usually carried
out in large scales. There is a theoretica
justification for not replicating |arge enclosures in

that sometine space scale, the enclosure becones an



CAPI TOL REPORTERS (916) 923-5447
2293



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

i ndividual, its own universe in ecological jargon

CUMA suggested in oral testinobny -- testinony
that replicated small enclosures will be better than one
| arge one. Since scale, in terns of wave action and
m xi ng, is nonlinear at smaller enclosure sizes, it seens
to ne that for the dom nant m xing variable of concern
smal | er floodi ng experinments could not be justified over
the I arge actual enclosure used. And, in fact,
replicated enclosures, smaller enclosures, the barrels
were used to estimate maxi num DOC rel eases.

So | was not convinced by the argunent nade by
CUMA that there was no replication in TOC nmeasurenents as
distinct fromreplication of experinents. TOC was used
as a surrogate for DOC in these tests. The witten
testimony of Dr. Jones indicate some replication for TOC
In addition, it's permissible to replicate over tine so
that the general continued simlar values for TOC during
the reservoir experinents assures ne that the val ues
shown are likely to approxi mate the real val ues.

The differences between the TOC val ues that the
Jones and Stokes contract |aboratory and those of the MAD
lab were occasionally different by a factor of two.
That's a large anmbunt. However, |'ve carried out and
study many inter-laboratory calibration tests, and find

that occasionally vary odd results are to be expected.
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Nevert hel ess, taken as a whole the al nbst 50 TOC
nmeasurenents were results fromboth | aboratories can be
conpared assure nme that enough agreenment in
concentrations to reach conclusions as to what the TOC
and this DOC can be expected in the Delta Wetl ands when
they' re opened, when they are in operation. In addition
I was not concerned, the ions did not balance in the
Jones and Stokes's |aboratory -- contract |aboratory.
found this problembefore. And it's -- I've not found it
to influence, or cause errors in the neasurenments of
ot her variables such as TOC, or nutrients.

M5. SCHNEI DER: Were all the DOC rel ease mechani sms
reflected in the CUM testinony taking place in the
Wet | and encl osure experi nents?

DR. HORNE: Yes. | think the advective m xing
processes of poor water punping, Langmuir spirals,
bi oturbation, direct wave action, and nol ecul ar diffusion
nmentioned in the CUM Exhibit 6B as well as several other
mechani sns di scussed in nmy exhibits would appear in the
Jones and Stokes experinments.

M5. SCHNEI DER: Coul d you state your overal
conclusion on the Delta Wetlands fl oodi ng experiments as
a nethod to estimate DOC concentrations that will result
when the reservoirs are operating?

DR. HORNE: It is ny conclusion that the two, four
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winter and winter/spring |large-scale unreplicated Delta
Wet | ands' s reservoirs floodi ng experinents conbined with
the smaller scale replicated experinents in mcrocosms
and soil |eaching tests are an adequate basis for
determining the likely concentration of DOC fromthe peat
and other sources. Oher sources being al gae and wetl and
pl ant s.

It's ny opinion that these conbi ned experinents
will allow a good prediction of the likely concentration
of DOCin the fall Delta Wtlands reservoirs.

M5. SCHNEIDER: |'d like to nove to the affective
DOC and al gae bi ol ogi cal oxygen demand on di ssol ved
oxygen in the Delta Channels as an issue. In
unstratified reservoirs, such as Delta Wetlands, wll
oxygen go down to critical |evels?

DR. HORNE: The anmpount of oxygen in an unstratified
reservoir depends on the bal ance between the anount of
oxygen produced by al gal photosynthesis, the anpunt
consuned by plant deconposition, and the amount added or
subtracted by the atnmosphere at the reservoir surface.

In shallow unstratified waters the atnosphere
tends to keep oxygen from goi ng down very far, even at
ni ght when photosynthesis is shut down. |It's rare to
find very | ow oxygen in such m xed conditions. And these

conditions are identical in the upper water wth al npst
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every reservoir in the State

Even in extrenme conditions such as those found
in very eutrophic Lake George, which is on the equator in
Uganda, surface water dissolved oxygen did not normally
fall to very low levels at night. The absence of anoxia,
or low oxygen is attributable to high oxygen production
t oday, which takes a while to go down, as well as oxygen
added by wi nd m xing during afternoon w nds.

M5. SCHNEI DER: Wbul d di scharge of al gae and DOC in
the water fromDelta Wetlands's reservoirs have a
substantial affect on Delta channel dissolved oxygen in
your Vi ew?

DR. HORNE: | think the concerns raised by the
Department of Fish and Gane regarding the effect of
outflow fromthe Delta Wetlands's reservoirs was on the
oxygen in the adjacent Delta Channels. |In particular
the question was: Wuld the outflows affect fish
respiration?

And M. Nuzum stated that | ower oxygen could
harm sal nonid fish in the area. Let me first |ook at the
DOC in the reservoir. By definition alnost all of the
DOC |l eaving the Delta Wetlands reservoir will be in a
refractory form which neans it cannot use very much
oxygen. |If the Delta Wetlands reservoir DOC were able to

be degraded and use up oxygen, such degradation woul d
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occur in the reservoirs prior to release to the channels.

Thus, DOC generated by peat |eachate by
macr ophyt e deconposition, or algae would not be a source
of BOD, that is biochem cal oxygen demand, in the Delta
Channel s of a sufficient nagnitude to show a nmeasurabl e
declined in dissolved oxygen. 1In fact, the inert or
refractory DOC rel eased would tend to help fish health
since that kind of DOC binds toxic nmetals, such as
copper, and prevents that netal fromharmng the fish

If we turn to BOD from ot her sources, which is
particularly algae in the reservoir, only | abile DOC can
exert oxygen demands, or have very nuch of a BOD. The
algae in the Delta Wtlands's reservoirs are likely to be
simlar in anbunt and kind to those already present in
the channels with specific reference to their ability to
generate | abile DOC

The DOC from such living algae will be rel eased
as snall organic nolecules, such as glycollate and is
collectively referred to as extracel lul ar products, or
phot osynt hesis, or ECP. The amount of ECP generated in
the Delta Wetlands's reservoirs was included in
Dr. Kavanaugh's written testinony.

In any event, these snall nolecules do not exi st
I ong since they are the prine food for bacterial

pl ankt on, but are present in the Delta Wetlands's
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reservoirs. And these bacteria will consume nost ECP
before it | eaves the system So if --

M5. SCHNEI DER: I n your experience would you expect
to see | ow oxygen levels in the Delta Channels near Delta
i sl and reservoir outflows?

DR. HORNE: No. Based on ny observation of
eut rophic | akes and reservoirs systens with anmple
amounts, that is, of planktonic algae and inportantly
with surface or shallow outflows, | have not observed
substantial, or even measurabl e decreases in oxygen in
the receiving waters bel ow the damor outlet, even in the
early nmorni ng when the greatest affect would be
anti ci pat ed.

The affects woul d be due to |abile DOC, or
particulate matter which will be made up of |iving al gae
and zoopl ankton. Typically there's sone kind of m xing,
or turbulence as the water |eaves the reservoir or |ake
and becones rivery. Punping and rel ease woul d be such
m xi ng events.

The situation in top release reservoirs or |akes
is in contrast with typical reservoirs with deep bottom
outlets where the lack of top to bottom m xi ng often
reduces oxygen to zero near the outflow. Al so based on
t he above paragraph's observation as well as ny recent

studies on the long and short-term affects of DOC based
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BOD on oxygen in the quiescent hypolimion of water
supplied reservoirs, | do not expect that the Delta

Wet | ands' s reservoirs outflow will reduce oxygen in the
Del ta Channels even after sonme tine has elapsed to allow
the DOC based BOD to have its effect.

M5. SCHNEIDER: Finally, in your opinion will the
water quality of the supply to CUWA agenci es be inproved,
or degraded by the construction and operations of the
Delta Wetl ands Project?

DR. HORNE: There's a good case to be mmde that an
i mprovenent will occur especially regarding nutrients
that will cause al gae problems in the CUWA reservoirs.
Since overall agricultural runoff and overall nutrient
loading to the Delta fromfertilizers will be decreased
by the Delta Wetlands Project, there should be sone
general inprovenent in all water quality to the Delta so
t hat CUWA agenci es coul d expect |ower al gae bl oons
t hensel ves.

M5. SCHNEI DER: Thank you, Dr. Horne.

M. Stubchaer, we have nore rebuttal.

HEARI NG OFFI CER STUBCHAER: | know you do. The
guestion has run into our minds -- well, through nmy mind
is are we going to finish tonorrow?

M5. SCHNEIDER: W estimate that M. Hultgren,

M. Forkel, and M. Korslin together would be
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approxinately 45 mnutes or less. | would hope |ess.
And | don't have an estimate right now for M. Marine and
M . Vogel .

HEARI NG OFFI CER STUBCHAER: Wl -- and then the
cross-exam nation and rebuttal of others. So we can't --
we just can't say. W just have to see how it goes.

M5. SCHNEIDER: W would be glad to stay as late as
you wi sh, both nights.

HEARI NG OFFI CER STUBCHAER: Wl |, we have reserved
some dates in the future. Unfortunately, they're pretty
far away, but we'll see if we can revise -- we can see in
the nmorning if we can get sone earlier dates to continue
t he heari ng.

MR. MADDOW May | be heard on that matter,

M. Stubchaer?

HEARI NG OFFI CER STUBCHAER  Yes.

MR. MADDOW | think we just went about three
hours. | guess if they were to finish in 45 mnutes
tonorrow norni ng that neans sonetinme around 10: 00 we'd be
gi ven our opportunity to cross-examn ne.

I kind of feel like it's taking a sip out of a
fire hose. If thereis, in fact, going to be a delay, if
we can't finish what |1'd like to recomend, what I'd |ike
to suggest, or I'd |ike to request on behalf of Contra

Costa Water District is that we receive copies of the
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statenents from whi ch these w tnesses were just reading
In fact, the record is now going to show
Dr. Horne referring to statenments nade like "in the
previ ous paragraph,” and things like that. He was
obvi ously readi ng. Several of the people were not. To
the extent that these are prepared docunents that they've
had the opportunity to work from 1'd like to see them so
we' d have the chance to engage in some cross-exam nation
that woul d be nore neani ngful than what's going to happen
if we're going to go after taking this little sip out of
the fire hose
I don't think that's an unreasonabl e request
under the circunstances given, there's going to be five
hours of rebuttal testinony on top of five hours of

direct testinony for which we did have a chance to

pr epare.
HEARI NG OFFI CER STUBCHAER: | understand and --
M5. SCHNEIDER: | strenuously object to that,

M. Stubchaer. Those were notes that were used by
vari ous wtnesses. Cross-exam nation can be done on the
basis of notes that M. Middow took. These are docunents
that were prepared and are not required to be provided in
witing as is direct testinony.

HEARI NG OFFI CER STUBCHAER. | f, per chance, we have

a del ay, substantial delay the transcript might be ready
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before the next day of the hearing would be, also.

MR. MADDOW Certainly wouldn't be ready by
tonorrow norning at 9:00 o' cl ock

HEARI NG OFFI CER STUBCHAER: No. No. No. All
right. Your request is noted. W' ve had an objection to
it. We'Ill take it up, again, in the norning after we
have a chance to discuss it.

Now, just out of curiosity, would the other
parties who intend to present rebuttal testinony just
stand one-by-one and tell me the estimate of their tine
required.

MR NOMELLINI: | think 20 to 30 minutes for
Central Delta Water Agency.

HEARI NG OFFI CER STUBCHAER: What safety factor
shoul d we put on there?

MR. NOVELLINI: Since you've been so |enient |
think we're going to hit the mark.

HEARI NG OFFI CER STUBCHAER: Ckay. Wo el se? Thank
you, M. Nonellini

MR ROBERTS: M. Stubchaer, it's hard for nme to
estimate. | had about a half hour estinmate, but that's
subj ect to some change, | believe.

M5. BRENNER: Rebuttal is of direct testinmony not
of rebuttal testinony.

HEARI NG OFFI CER STUBCHAER: |'m sorry?
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M5. BRENNER: He's indicating that -- CUM's
Counsel is indicating that their rebuttal will, perhaps,
increase. And I'mjust reninding all in the roomthat
rebuttal testinony goes directly to direct testinony not
rebuttal testinony.

HEARI NG OFFI CER STUBCHAER. That's up to ne to
rem nd them not you.

M5. BRENNER  Thank you.

HEARI NG OFFI CER STUBCHAER:  Ckay.

MR. MADDOW 30 to 45 minutes |'m suspecting. W
very frankly have nore work to do this evening
i ndependent of any of the issues that Ms. Brenner just
attenpted to address.

HEARI NG OFFI CER STUBCHAER. (Okay. Anyone el se?

M5. MURRAY: We estimate 30 to 45 minutes, possibly
up to an hour.

HEARI NG OFFI CER STUBCHAER: Well, we'll see how the
recross goes. It nay be that we're going into tonorrow
evening, we nmight do it.

MS. SCHNEIDER: W will endeavor to be about an
hour and a half. It is a function of the fish work.

HEARI NG OFFI CER STUBCHAER | thought you just said
45 mnutes plus some ot her w tnesses.

M5. BRENNER: Plus the fish testinmony.

HEARI NG OFFI CER STUBCHAER: Well, all right. We'll
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see how it goes. And any other comments, or questions in
our procedure?
M. Canaday.

MR.  CANADAY: M. Stubchaer, are you hinting to
the parties in this roomthat they should plan to go for
a long day tonorrow? |Is that your --

HEARI NG OFFI CER STUBCHAER: It's mny inclination
that if it looks Iike we could finish tonorrow evening to
go into the evening. But, frankly, | don't know how
attentive people can remain late in the day. And it may
be a disservice to sone of the parties to have them go on
at 9 or 10:00 at night. | know we're just creating a
record, but anyway that wouldn't be ny intention to go
that |ate.

M5. SCHNEIDER: M. Stubchaer, is it possible to
take another half hour now to finish Hultgren | eaving
only our fish testimony for the morning? | assure you
we'll do it as expeditiously as possible and we'll try to
finish within a half an hour.

HEARI NG OFFI CER STUBCHAER: (Okay. Any objections?
Anyone have to get out of here right now?

THE COURT REPORTER: |'d like a break

HEARI NG OFFI CER STUBCHAER: (Okay. About how | ong
of a break?

THE COURT REPORTER: About five minutes so | can
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change paper and tape.

HEARI NG OFFI CER STUBCHAER  Ckay. We'll take a
five-m nute break.

(Recess taken from4:58 p.m to 5:05 p.m)

HEARI NG OFFI CER STUBCHAER  Let's cone back to
order. W' ve had a change of plans. Wat we've deci ded
to do is have all the rebuttal testinony tonorrow. No
cross. And we will reconvene on August 19th and 20th as
necessary for cross-exam nation on the rebutta
testinmony. So we're going to not hear your
cross-exam nation this afternoon. W're going to recess
now.

M5. SCHNEIDER: Could | ask a clarifying question
M. Stubchaer?

HEARI NG OFFI CER STUBCHAER:  Sure.

MS. SCHNEI DER: Since there is no cross-exam nation
tonmorrow, may we excuse certain w tnesses who have
al ready provided their rebuttal testinmony?

HEARI NG OFFI CER STUBCHAER  Yes.

M5. SCHNEI DER: They wouldn't be called in cross.

HEARI NG OFFI CER STUBCHAER: Yes, you may. Any
ot her questions?

M5. SCHNEIDER: | do have anot her question. So
does that nmean that everyone's rebuttal testinmony in ful

wi |l be provided tonorrow?
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HEARI NG OFFI CER STUBCHAER: That's what we expect.
And we'll stay here until it's done.

M5. SCHNEI DER: Thank you

MR. MADDOW  August 19 and 20t h?

HEARI NG OFFI CER STUBCHAER  That's Tuesday and

Wednesday, August 19th and 20th. If there's nothing el se

we'll be recessed until tonorrow norning at 9:00 a.m
(The proceedi ngs concluded at 5:11 p.m)

---000---
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